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0 Benzanllkfe derivatives as 5-HT1D antagonists. 

0 The Invention provides compounds of the general formula (1) > 



>0aV-conh— 



0) 



JO or a physiologically acceptable salt or solvate thereof 

tO ? represents a hydrogen atom or a halogen atom or a group selected from C, -ealkyl and Ci-salkoxy; 
g R 2 represents a phenyl group substituted by a group selected from 
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and optionally further substituted by one or two substituents selected from halogen atoms. d- 6 alkoxy, hydroxy, 

and Ci-e alkyl; 

R 3 represents the group 



R* end R 5 , which may be the same or different, each Independently represent a hydrogen atom or a halogen 
atom or a group selected from hydroxy, Ci -salkoxy and Ci -& alkyl; " . , 

F* represents a hydrogen atom or a group selected from -NR'R" and a C, -.alkyl group optionally substituted 
by one or two substituents selected from Ci -&alkoxy, hydroxy, Ci -cacyloxy and -SCfcR 11 ; 
R7, R a and H\ which may be the same or different, each Independently represent a hydrogen atom or a 

R'° re^sents P a hydrogen atom or a group selected from Ci -t alkyl, Ci - 6 acyl, benzoyl and -8Q2RV; 

R n represents a Ci-& alkyl group or a phenyl group; 

Z represents an oxygen atom or a group selected from NR B and S(0)k; and 

k represents zero, 1 or 2. 

The compounds may be used in the treatment or prophylaxis of depression and other CNS disorders. 
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This invention relates to novel benzanilide derivatives, to processes lor their preparation, and to 
pharmaceutical compositions containing them. 

According to the invention we provide compounds ol the general formula (I) 



R R 3 



AO 



45 



or a physiologically acceptable salt or solvate (eg hydrate) thereof, in which 
is R 1 represents a hydrogen atom or a halogen atom or a group selected from Ci - 6 a1ky1 and Ci -salkoxy; 
R2 represents a phenyl group substituted by a group selected from 

and optionally further substituted by one or two substrtuents selected from halogen atoms. C-salkoxy 
hydroxy, and Ci -salkyl; R 3 represents the group 

30 — \ — r 7 ; 

R< and R 5 . which may be the same or different, each independently represent a hydrogen atom or a 
as halooen atom or a group selected from hydroxy. Ci -«atkoxy and Ci -ealkyl; 

Represents a hydrogen atom or a group selected Irom -NR»R« and a Chalky, group ophonally 

substituted by one or two substituents selected from C,-«alkoxy. hydroxy, C,-sacyloxy and -SCfeR ; 

R'. R» and R'. which may be the same or different, each independently represent a hydrogen atom or a 

R«" repmrenisa hydrogen atom or a group selected from Ci- 6 alkyl. c,- 6 acyl. benzoyl and -SO2R"; 
R" represents a Ci -«alkyl group or a phenyl group; 
Z represents an oxygen atom or a group selected from NR 8 and S(0)k; and 

k represents zero, 1 or 2. . . ,. 

II is to be understood that the present invention encompasses all geometric and optical isomers of the 
compounds ol general formula (I) and Iheir mixtures including the racemic mixtures thereof. 

Physiologically acceptable salts of the compounds ol general formula (I) include acid addit.on sate 
formed with inorganic or organic acids (lor example hydrochlorides, hydrobromides, sulphates, phosphates, 
benzoates, naphthoates, hydroxynaphthoates, p-toluenesulphonatea. methanesulphonates. sulphamates. as- 
corbates, tartrates, citrates, oxalates, maleates. salicylalss. fumarates. succinates, lactates, glutarates. 

60 glutaconates, acetates or tricarballylates). _ , ^ 0 

In the compounds of general formula (I), the term 'C, -salkyf or 'C, - 6 alkox/ as a group or partof a 
group means that the group is straight or branched and consists of 1 to 6 carbon atoms. Examptes of 
suitable alkyl groups include methyl, ethyl, n-propyl. i-propyl. n-butyl, s-butyl and t-butyl. Samples <rf 
suitable alkoxy groups include methoxy. ethoxy. n-propoxy. i-propoxy. n-butoxy. s-butoxy and t-butoxy. The 
66 term 'halogen' within the definition of R 2 means fluorine, chlorine, bromine or iodine. 

In the compounds ol general formula (I), the term 'acyl' as a group or part of a group means an 
alkanoyl group such as acetyl or pivaloyl. .. . 

A preferred group of compounds of general formula (I) is that wherein the substituent ol formula 
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s q 6 » R 6 * R ' I 

n 5 

as defined above, on the phenyl group of R 2 is attached at a position meta or para to the bond to the 
io phenyl ring A in general formula (I). 

A further preferred group of compounds of general formula (I) is that wherein the subattuent of formula 

jy jy .iy gk - 4 

FT 

on the phenyl group of R 2 is attached at the position para to the bond to the phenyl ring A in general 

form ^other preferred group of compounds of general formula (I) is that wherein R 2 is additionally 
substituted by one or two substituents selected from halogen atoms. Ci-salkoxy. hydroxy and Ci-6alkyl. 
25 which is (are) attached at a position ortho to the bond to the phenyl ring A in general formula (I). 

A further preferred group of compounds of general formula (I) is that wherein R 2 represents a phenyl 
group substituted by the substituent 



16 



20 



30 



jy 



36 and optionally further substituted by one or two substituents selected from halogen atoms. Ci- 6 altoxy. 

hVdr /S^ter , red a are those compounds of general formula (I) wherein R 1 represents a hydrogen atom or a 
Ci-ealkyl. especially methyl, group. 

Another preferred group ol compounds of general formula (I) is that wherein Z represents an oxygen 

ao atom. c _ - 

A further preferred group of compounds of general formula (I) is that wherein R 6 represents a Ct -salkyl. 
especially methyl, group optionally substituted by a C, -^alkoxy. especially methoxy. group. 

Also preferred is the group of compounds of general formula (I) wherein R< is attached at the para- 
position relative to the amide linkage. 
46 Another preferred group of compounds of general formula (I) is that wherein R* is a halogen atom, 
especially a fluorine or chlorine atom, or a hydroxy or ci-salkoxy. especially methoxy. group. 

A further preferred group of compounds of general formula (I) is that wherein R* is a hydrogen atom 
A yet further preferred group of compound of general formula (I) is that wherein R 7 is a Chalky!, 

especially methyl, group. . 
so A particularly preferred compound of general formula (I) is: N44~methoxy-3^4-rnethyl-^ 

phenyl]-2'-methyl-4M6H^ and its P"** 0 " 0 *** ac " 

ceptable salts and solvates. 

Other preferred compounds of general formula (I) include: 

N-[4-methoxy-3^me^ 

65 carboxamide; . . 

^♦-n^hoxy-^methyl-l-piperazinylJphenylha'-methyMHB-methyl-l ,3.4-oxadiazc4-2-y!X1 .1 -biphenylJ-4- 

carboxamide; . „ . ... 

tK4-methoxy-3K4-rnethyl-1-piperazinyl)phenylh2--methyl-5 , -(5-methyl-1 .3.4-oxadiazol-2-yl)l1 .1 -biphenylM- 
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6 carboxamide; 

and their physiologically acceptable salts and solvates. 

Further preterred compounds of general formula (I) include: 
4W3-(Dimethylamino)-1 ( 2.^xadiazol-5-ylhN-t4-methoxy-3-(4-methyl-1-pipera Z inyl)phenyl]-2 , -methyl[1 .1 - 

biphenyl]-4-carboxamide; 
-fo^[4=Methc^*M*rnethyh^ 

NH4-Methoxy-3-(4-methyl-1-piperaz^^ 
is yllM.I'-WphenylH-carboxamide; 
j^4-lviethox y -3-(4-n^yl-rpi^ 

biphenyl]-4-carboxam'ide; 
M and their physiologically acceptable salts and solvates. 

Particularly preterred compounds of general formula (I) include: 
N-[4-Chloro-3-(4-methyl-1-pipera 2 inyl)phenylh2'-methyl-4--(5-methyl-1 A^xadiazol-a-ylJH ,1 '-biphenylM- 

SjJSeS 
^ ^Chlo™'^ 

N^TlJSlS 
30 ^myhN%-methyl-3-<^ 

4^5- a rZ?ethyl-1 H-1 ,2,4-triazol-3-yl)-N-[4-methoxy-3-(4-methyH -piperazinyOphenyll-^-methylll .1'- 

5S«c5tr?nS 
^lSc^memoxy-5-(4-me^^ 

40 NH^Bromo^methyM -piperaziny^phenyll-^methyt^'ES-methy 1-1 ,2.4-oxadiazol-3-yU[1 .1 '-biphenylH- 
r^t°iSo^-3-^ 

and their physiologically acceptable salts and solvates. 

5-Hydroxytryptamine (serotonin) is a neurotransmitter which is widely distributed within the central 

45 nervous system (CNS). platelets and the gastrointestinal tract. Changes in transmission in serotonergic 
pathways in the CNS are known to modify, for example, mood, psychomotor activity, appetite, memory and 
blood pressure. Release of 5-hydroxytryptamine from platelets can mediate vasospasm while changes m 
free 5-hydroxytryptamine levels in the gastrointestinal tract can modify secretion and motility. 

Abundant pharmacological studies have led to the discovery of multiple types of receptors lor 5- 

50 hydroxytryptamine. thus providing a molecular basis to the diversity of its actions. These receptors are 
classed as S-HTY. 5-HT 2 and 5-HT 9 . with 6-HT, receptors being sub-classified as 5-HT 1A . 5-HT 1B . 5-HTjc. 
5-HT l0 and 5-HT 1D (like) receptors. The identification of these classes and sub-classes of receptor is based 

mainly on radiological binding studies. «^k~i h^s« 

Compounds having a selective antagonist action at 5-HT 1D receptors such as those described herein 
66 may exhibit a beneficial effect on subjects suffering from CNS disorders. 

Accordingly, in a further aspect ol the present invention, there is provided a method of treating a patient 

suffering from a CNS disorder, which method comprises administering to the patient an effective amount of 

a 5-HTid antagonist. The patient is preferably a human patient. 
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.„ another aspect of the present invention, there is provided a 5-HT,„ antagonist for use in the 

for 5-HT 1D receptors than 5-HT 1A . 5-HT lc or 5-HT 2 receptors. HT receDtore ^ 

Aocortino to this definition the affinity of a compound for 5-HT 1A .5-HT,c and/or 5-HT, receptors » 

measured using the in vitro tests described in the following publications: 
5-HT,a GozlanetaT Nature. 1983.305. p140-142 
s-ht,^ Pazos eTaTEur. J.Pharmacol.. 1984. 106. p531-538 
5-ni lc ruzoa oi_oi, l-u 19B8 94 D1123-1132 (rabbrt aorta model). 

5-HT 10 Antagon sis, ana in P^" 1 - htfrt ^oroiactinaemia the treatment of vasospasm (particularly in 

in -sr. =x - swrisr- set— - s- — • 

according to • hrrths. rupees ol I1» ^ „ M ^mentioned disorder*. 
rMaipranrlne. irdipnmide. rprmddle. 'd— ""tr™'"'*": „ T ^™L Mddrtdrs (e.g. Uuvoxanrirre. rrer 



presence 
aforementioned disorders. 
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In a particular aspect of me present invention there is provided a compound ol general formula (I) or a 
physiologically acceptable salt or solvate thereof and an antiparkinsonian agent such as a dopaminergic 
antiparkinsonian agent e.g. levodopa, and a periphera. decarboxylase •* °' 

carbidopa. or a dopamine agonist e.g. bromocriptine, lysuride or pergohde in the presence of each other in 
the human or non-human animal body lor use in the treafment of Parkinson's disease, dements in 
parkinsonism, neuroleptic induced parkinsonism and tardive dyskinesias. 

in using a compound of general formula (I) or a physiologically acceptable saR or solvate thereof and 
one or more therapeutic agents it may be preferable to employ the active ingrediente in the Htorm erf 
separate pharmaceutical formulations. A combined formulation can be used, however, in such a 
-for^ulatibn the-active-ingrediente-must-of-course-tje-stable-and-mutu .compare .n the pamcular 

formulaton enjloyed^ ^ admini9lra8on ttMS active ingredients to a human or non-human patient may 
be simultaneous, separate or sequential. Where administration is not simultaneous, fhedelay "*™>«^ 
ing the second of the active ingredients should not be such as to lose the beneficial effect of Ihe 

"""wnHe^t is possible that a compound of general formula (I) may be administered as the raw chemical A 
is preferable to present the active ingredient as a pharmaceutical formulation. 

The compounds of general formula (I) and their physiologically acceptable sails and solvates may be 
formulated for administration in any convenient way. and the invention therefore «>so 'ncludee w, h.n its 
scope pharmaceutical compositions comprising at least one compound of general formula 0) or a 
physiologically acceptable salt or solvate thereof. Such compositions may be presented lor use in a 
conventional manner in admixture with one or more physiologically . the 

The carrier(8) must be "acceptable- in the sense of being compatible with the other ingredients ol the 
formulation and not deleterious to the recipient thereot. . -^enteral „r 

Thus, the composition according to the invention may be formulated for oral buccal , 
rectal adminislrationor in a form suitable for administration by inhalation or .nsufflation. Oral admimstration 

fe P Tabl2 and capsules for oral administration may contain conventional excipients such as binding 
agents for example, syrup, acacia, gelatin, sorbitol, tragacanth. mucilage of starch or polyvinylpyrrolidone; 
S7"foT exampte. lactose, sugar, microcrys.al.ine cellulose maize-starch, calcium phosphate « rsorbrtol; 
2£ topple, magneslm stearate. stearic acid. talc, polyethylene glycol ^.tonjJJJ, 
tor example, potato starch or sodium starch glycollate; or wetting agents such as sodium 
Se tablets may be coated according to methods we., known in the art Oral 

the form of. for example, aqueous or oily suspensions, so.ut.ons. emulsions ^^^^J^ 
presented as a dry product tor constitution with water or other suitable vehicle before use. Such liquid 
oreoarations may contain conventional additives such as suspending agents, for example. sorbrtol syrup. 
mXJSo^ glucose/sugar syrup, gelatin, hydroxypropy. me.hy.ce.lu.ose. carboxyme.hyteeHulose. alu- 
SSHSSL gel or hydmgenateo edible lata, emulsifying agents, for exampte. tecithin "rb^ ™£ 
late or acacia; non-aqueous vehicles (which may include edible oils), for example, almond oil *««ttona^ 
coconut oil, oily esters propylene glycol or ethyl alcohol; and preservatives, Mm-**; ""JJ-M P"J* 
p-hydroxybenzoates or sorbic acid. The compositions may also be formulated aa supposrtor.es. e.g. 

containing conventional suppository bases such aa cocoa butter or other glycendes. 

For buccal administration the composition may take the form of tablets or lozenges formulated m 

^^X" according to the invention may be formulated for parenteral 
injection or continuous infusion. Formulations for injection may be presented in unit doseform.n ampoule* 
or in multi-dose containers with an added preservative. The compositions may such torms ^ 
suspensions, solutions, or emulsions in oily or aqueous vehicles, and may contem iormutetory agen« such 
as suspending, stabilising and/or dispersing agents. Alternatively the active ingred.ent may be ,n powder 
form for constitution with a suitable vehide, e.g. sterile, pyrogen-free water, before use. _ 

For administration by inhalation either orally or nasally the composrtions according to the^ invention are 
conveniently delivered in the form of an aerosol spray presentation from pressurised packs wrth the use of a 
suitable propellant e.g. dichtorodHluoromethane. trichloroBuoromethane. dichlorotetrafluoroethane. carbon 
dSde or oSTer suitable gas. or from a nebu.iser. In the case of a pressurised aerosol the dosage umt may 
be determined by providing a valve to deliver a metered amount. • 

Alternatively, for administration by inhalation the compositions according to the .nvention may take the 
form of a dry powder composition, for example a powder mix of .he compound and a suilabte powder brae 
such as lactose or starch. The powder composition may be presented in unit dosage form in. lor example. 
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capsules or cartridges of e.g. gelatin, or blister packs from which the powder may be administered with the 

aid of an inhaler or insufflator. . .. . 

The pharmaceutical formulations according to the invention may also contain other active ingredients 

such as antimicrobial agents, or preservatives. ^^.e ..- inri 

The compositions according to the invention may be prepared by mixing the vanous mgredwnts using 

^TwiUbe ^eciated that the amount ol a compound of general formula (I) required for use in treatment 
will vary not only with the particular compound selected but also with the route of administration, the nature 
J toJZS being treated and the age and condition of the patient and will ultenately * m •» 
discretion ol the attendant physician- or veterinarianr-.n-general.-however a - ™^^*J?* 
compounds of the invention for administration in man is 0.5 to tOOOmg. preferably 1 to 200mg of the active 
ingredient per unit dose which could be administered, for example. 1 to 4 times per day. 

The compounds of the invention may be prepared by a number of processes as descry in the 
following. In describing the processes which may be used for preparing the compounds of generj formula 
(I) or intermediates useful in the preparation thereof, any of R'-R". Z. and a in the various formulae are as 

SZSEZZZ SSs for the preparation of compounds of genera, = 
(I), for certain reaction steps R may be necessary to protect various reactive substituen* in th M 
materials for a particular reaction and subsequently to remove the protecting group Such protection and 
^Sequent depletion may be particularly pertinent where R 7 . FP, R» and/or «^!"^«™""** 
Lejre compounds of genera, formula (I) are hydrogen atoms. Standard I protection and d^otection 
£ocedures can be employed, for example formation of a pnthalimide fin the case o. a pnmary anvne), 
benzyl, tiityl. benzyloxycarbonyl or trichloroethoxycarbonyl derivatives. Subsequent remova^ the ^otect- 
*g gVoupTs achieved by conventional procedures. Thus a phthalimide group may be removed I by ^treatment 
wSh hydrazine or a primary amine, for example methylamine. Benzyl or benz y |o ^ 0 " y, ^° up ^ n b * 
Temov^d by hydrogenolysis in the presence of a catalyst e.g. palladium, and fr f^ 0 ;^"f ' 
Natives may be removed by treatment with zinc dust Trityl groups may be removed under aod.c 

'^ISSZZSXZ* cases to protect carboxy.ic acid groups (e.g. as esters) or aldehyde 
or ketone groups (e.g. as acyclic or cyclic acetais or ketals or as thioaceta.s or tfuoketals . Subsequent 
?enTa"of these protecting groups is achieved by conventions, procedures Thus tor example ^ alky, esters 
mav be removed under conditions of acidic or basic hydrolysis, benzyl esters may be removed by 
ZoglnoTyTIn the presence of a catalyst e.g. palladium. Acyclic or cyclic acatels or ketals may be 
remZd ler conditions of acidic hydrolysis and thioacetals and thioketals may be removed us-ng a 

M m Tyd C rCl* groups may also need protection and these may be adequate.y protected under amenaWe 
condSons as thai? eaters or tria.ky.sily.. tetrahydropyran and benzy. ethers. Such denvatives may be 

^^ZT^^ess (1). the compounds of genera, formula („ may be prepared by a 
40 carbonylalion reaction involving an aniline (II) 



10 
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00 

Ft' 

(where R s . R* and R 5 are as defined in genera) formula (I)) and a halophenyl compound (III) 



66 // 1 V-Y <PD 
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(where Y represents a halogen atom e.g. bromine or iodine or the group -OSO*CF a , and. W and R 2 are as 
defined in general formula (I)). 

The reaction takes place, lor example, in the presence of carbon monoxide us.ng a palladium salt as a 
catalyst. The reaction is effected in the presence of a suitable base e.g. a trialkylamine such as 
5 triethylamine or tri-n-butylamine and may be conducted in a suitable solvent such as an amide e.g. 
dimethylformamide or a nrtrile eg acetonitrile at a temperature within the range of -10°C to + 150 c. 

Suitable palladium salts for the reaction include triarylphosphine palladium (II) salts such as bis- 
(triphenylphosphine)palladium (II) chloride. 

According to another general process (2), the compounds of general formula (I) may be prepared by 
10 treating a compound oftormula-(lV) 



16 



20 



35 



OV) 



with an amine dihalide of formula (V) 
R'NfCHjCHjHalfc (V) 

25 (where Hal is a chlorine, bromine or iodine atom). . j , _ ^ 

Hie reaction may conveniently take place in the presence of a polar solvent such as an alcohol (e.gjv- 
butanol) or a nitrile (e.g acetonitrile). optionally in the presence of a base, tor example, an alkali metal 
carbonate such as sodium carbonate or potassium carbonate, or alternatively in a non-polar solvent (e.g. 
chlorobenzene) in the absence of a base. The reactions may conveniently be carried out at an elevated 
so temperature, for example, reflux. . . 

According to another general process (3). the compounds ol general formula (I) may be prepared by 
reacting an aniline of formula (II) with an activated carboxylic acid derivative of formula (VI) 



R 



(VI) 



45 



60 



65 



Suitable activated carboxylic acid derivatives represented in formula (VI) include acyl halides (e.g. Kid 
chlorides) and acid anhydrides including mixed anhydrides (e.g. acid formic anhydride). These activated 
derivatives may be lormed from the corresponding acid of formula (VII) 



Jy 



COfcH (VII) 



by well known procedures. For example, acid chlorides may be prepared by reaction with phosphorus 
pentachloride, thiohyl chloride or oxalyi chloride and acid anhydrides may be prepared by reaction with an 
appropriate acid anhydride (e.g. trifluoroacetic anhydride), an acid chloride (e.g. acetyl chloride), an alkyl or 
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aralkyl haloformate (e.g. ethyl or benzyl chloroformate) or methanesulphonyl chloride. 

Activated carboxylic acid derivatives of formula (VI) may also be prepared in situ by the reaction of the 
corresponding acids of formula (VII), with a coupling reagent such as carbonyldiimidazole, dicyclohexylcar- 
bodiimide or diphenylphosphorylazide. 

The conditions under which the activated carboxylic acid derivatives of formula (VI) are formed and 
subsequently reacted with the anilines of formula (II) will depend upon the nature of the activated derivative. 
However, in general the reaction between the compounds 01) and (VI) may be carried out in a non-aqueous 
medium such as. for example, dimethylformamide, tetrahydroluran. acetonitrile or a halohydrocarbon such 
as dichloromethane at a temperature within the range -25°C to +150°C. The reaction may optionally be 
carried out in the presence of a base such-as-triethylamirie-or-pyrklirte.andJhe.base.rnay also be used as 

the solvent for reaction. . 

Where acid chlorides are used, the reaction may be carried out using the Schotten-Baumann technique 
in the presence of a suitable base, for example, aqueous sodium hydroxide, conveniently at a temperature 
between 0°C and 100°C, for example, room temperature. 

According to another general process (4a), the compounds of general formula (I) may be prepared by 
treating a compound of formula (Villa) 



(vra*) 



(where Y represents a bromine or iodine atom or the group -OSCfcCF*,) with a compound of formula (IXa) 
R 2 B(OH) 2 (IXa) 

or an ester or an anhydride thereol. 

Alternatively, according to the general process (4b), the compounds of general formula (I) may be 
prepared by treating a compound of formula (Vlllb) 



r4 (Vlllb) 



or an ester or an anhydride thereof, with a compound of formula (IXb) 
R*-Y (IXb) 

where Y represents a bromine or iodine atom or the group -OS0 2 CF*. 

Both reactions may be effected in the presence of a transition metal catalyst such as (Ph 3 P)<Pd (where 
Ph represents phenyl) in a suitable solvent such as an ether (eg 1 ,2-dimethoxyethane or tetrahydrofuran) in 
the presence or absence of water, or an aromatic hydrocarbon (eg benzene). The reaction is preferably 
carried out in the presence of a base such as an alkali or alkaline earth metal carbonate (eg sodium 
carbonate) at a suitable temperature up to reflux. 

Compounds of general formula (1) in which R 2 , R 4 and R 5 have a particular meaning may be converted 
into another compound of the invention by standard methods of interconversion. 

For instance, when R 2 contains a hydroxy or alkoxy group and/or when R 4 and/or R 5 represents 
hydroxy or aJkoxy these groups may be interchanged by standard methods of O-alkylation or 0- 
dealkylation. Thus, for example, a compound in which R 4 represents hydroxy may be prepared by treating 
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a corresponds compound in which R< represents methoxy with a reagent systern capable of *™Wje 
methyl group e.g. a mercaptide such as sodium ethylmercaptide in a solvent su<* as d'rnethyHo«nam de 
iXum iodide in collidine, boron tribromide in a halohydrocarbon solverrt e. 9 . methylene chlor.de or molten 

^'^mea^es^^nnu^ (10 may be prepared from the corresponding compound of formula PQ 



10 




(X) 



is by reaction with a compound of formula (XI) 



20 



25 



30 



35 



HO z C 



^N_R 7 (XI) 



H0 2 C 



in the presence of acetic anhydride, followed by reduction of the d,k 

using, for example borane. The reaction may be carried out at a temperate *^ n ^^^/£ 
optionally in a solvent such as an ether. e.g. tetrahydrofuran. or toluene. The nrtro group may be 
subsequently converted into an amine using standard methodology. 

iSLJU. intermediates of formula (II) in which R< is adjacent to Fft and R 5 is a hydrogen atom, 
may be prepared by nitration of a compound of formula (XII) 



O 



€>-• 



40 using an appropriate nitrating system such as sulphuric acid and potassium nitrate or .iM 
^afluoroborate in the presence of a solvent, for example, acelonitrile, or alternatively, where R' is not a 
%£S?tt£Si2Z using, for example, sodium nitrrte and a suitable acid suet tmt sulphur* £,d 
Ta solvent, tor example, water, followed in each case by reduction of the mtro or nrtroso group usmg 

" ^te^sTformula <IV> may be prepared by reduction of the corresponding nitro compound of 
general formula (XIII) 



so 



55 




(XU1) 
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The reduction may be effected by catalytic hydrogenatjon using a metal catalyst such as palladium or 
platinum or oxides thereof, preferably, in a solvent such as an alcohol e.g ethanol. or alternatively by using 
Raney nickel and hydrazine in a solvent such as an alcohol e.g. ethanol. 

intermediates of formula (XIII) may be prepared by condensing a compound of formula (VI) wrth a 
compound ol formula (X) under the conditions of general process (3). rmhf . 

It will be appreciated that, where necessary, a halogen substituent may be converted .nto a carboxyl 
group using standard methodology thus, tor example, intermediates of formula (VII) may be prepared from 
an intermediate of formula (III) by lithiation using, for example, n-butyl lithium followed by quenching wrth 

carbon dioxide. . . . .„ .... 

intermediates of formula (Villa) and (Vlllb) may be prepared by reaction of a compound ol formula (ll) 
wrth a compound of formula (XlVa) or (XlVb). respectively. 



^6— 



(OH),B 



according to the method of general process (3). 

The boronic acid intermediates of formulae (Vlllb). (IXa) and (XlVb) or their esters or anhydrides may be 
used in situ under the conditions described above for general process (4). 

Intermediates of formula (VII) may be prepared by the reaction of a compound of formula (IXa) or (Kb) 
with a compound corresponding formula (XlVa) or (XlVb) in which L represents a hydroxy group, 
respectively, according to the method of general process (4). 

intermediates ol formula (II) may also be prepared from the corresponding carboxybc acid using 
conventional procedures (e.g. by Curtius rearrangement). 

intermediates ol formulae (V). (X). (XI). (XII). (XlVa) and (XlVb) are either known compounds or may be 
prepared by standard methodology or methods analogous to those described herein. 

intermediates containing the group R* may be prepared by methods described hMMMd uang 
techniques well known in the art such as those described in "Comprehensive Organic Chemisjy . Vol. 4 
by D Barton and W.D. Ollis. Pergamon Press. Oxford (1979) (see especially pages 1020-1050 for Re- 
membered mixed heteroatom ring systems) or in "Comprehensive Heterocyclic Chemistry . Vol. 6 by A P. 
Katrrtzky and C W Rees. Pergamon Press. Oxford (1984) (see pages 365-577). 

Physiologically acceptable acid addition salts ol the compounds of general formula (I) may be prepared 
by treating the corresponding free base with a suitable acid using conventional methods. Thus. to. ^xarnple. 
a generally convenient method of forming the acid addition salts is to mix appropnate quanW^of the free 
base and the acid in an appropriate solvent eg an alcohol such as ethanol or an ester such as ^V^™* 

Salts of compounds of general formula (0 may also be converted to different physiologically acceptable 
salts of compounds of general formula (I) using conventional methods. 

The invention is illustrated but not limited by the following examples in which temperatures are in o. 
Thin layer chromatography (t.l.c.) was carried out on silica plates. 

The following abbreviations are used :- ^ , 

OMF - dimethyllormamide; TEA - triethylamine; HMPA - hexamethylphosphoramide; THF - ^hydrotoran; 
MSC - methanesulphonyl chloride; BTPC - bis(triphenylphosphine)palladium (II) chtor.de; DNA- 
dimethylamine; IMS - industrial methylated spirits; SPC - Short path chromatography carried out on sUk* 
(Merck 7747) unless otherwise stated. FCC - Flash column chromatography carried out on sites (Merck 
9385). 'Dried' refers to drying using sodium sulphate or magnesium sulphate unless otherwise stated. 

The following solvent systems were used:- 

System A - dicfiloromethane:ethanol:0.8S ammonia; System B - dichloromethane:methanol:038 ammonia. 
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Intermediate 1 

3-(4-Bromo-3-methylphenyl)-5-methyl-1.2.4-oxadiazole 

s A solution of sodium methoxide (1.93g) in methanol (15ml) was added dropwise over 10 min to a solution of 
hydroxylamine hydrochloride <2.48g) in methanol (30ml). The mixture was stirred for 1h at 20« and was ithen 
filtered. 4-Bromo-3-methylbenzonitrile (7g) was then added to the filtrate, and the mixture heated to reflux 
for 18h. The solvent was then evaporated giving a grey solid, a portion of which (2.2g) was dissolved in 
acetic anhydride (6ml) and heated to 80° for 18h. The reaction was cooled and was poured into water 

io (100ml). The solid was separated, collected and recrystallised from isopropanol (20ml) giving the fitte 
compound as colourless microcrystals (B96mg) m.p. 78°. 

Intermediate 2 

, 6 5-(4-Bromo-3-methylphenyl)-3-methyl-1.2.4-oxadiazole 

Sodium metal (602mg) was added to a suspension of molecular sieves (4A) in absolute ethanol (30ml) 
under nitrogen at 20°. After ISmin N-hydroxyethanimidamide (1.94g) was added. Stirring was manned for 
1h whereupon Intermediate 8 (1g) was added. The mixture was heated to reflux for 1 .5* thenr ****** 
» the filtrate evaporated to dryness. The residue was dissolved in water (V5ml) and exacted Jrth e*y 
acetate (2x75ml) and the dried extracts evaporated to give the title compound as a colourless solid (856mg) 
m.p. 75-77°. 



Intermediate 3 



25 



30 



35 



40 



50 



55 



Methyl 4-methoxy-3-(4-methyl-1-piperazinyl)benzoate hydrochloride 

A suspension ol 2^hloro-N-(2-chloroethyl)-N-methylethanamine hydrochloride (1.92g) and methyl 3-amino- 
4-mettioxybenzoate (1.81g) in n-butanol was relluxed with stirring for 19h. Anhydrous sodium carbonate 
(0 54g) was added and relluxing continued for 8.5h. The solvent was then removed to give an «l which was 
token up in water (50ml) and 2N hydrochloric acid (50ml) and extracted with ethy acetate 2x50m ) The 
lu solution was then basified with sodium bicarbonate and re-extracted with ethyl acetate (3x50 rn^The 
extracts were dried and concentrated to a semi-solid (2.47g) which was absorbed from System A (200.8.1) 
(5ml) onto Kieselgel G (100g). Elution with the same solvent gave starting material and minor basic 
mp!!r„iet Furfhel^ulJ witn System A (100:8:1) (450m.) gave firs, minor impurities andJateM^fions 
afforded the free base ol the desired product as a gum (0.48g). This was »aKen up .n me^ W 
filtered and treated wiih ethereal hydrogen chloride and diluted to 25ml with ethyl acetate ■ Acream 
coloured solid separated, was filtered and the solid (0.586g) recrystallised from methanofcethyl acetate to 
give the title compound m.p. 202-204°C. 

Intermediate 4 

4-Methoxy-3-(4-methyl-1-piperazinyl)benzoic acid hydrazide 

The tree base of Intermediate 3 <2g) in methanol (20ml) was treated with hydrazine h^rate (4ml) and 
refluxed under nitrogen for 16h. The solution was evaporated and then adsorbed from ethanol onto silica gel 
Eck Art 7734, 5g]. Purification by SPC e.uting with System A (915:05) gave the title compound as an 
off-white solid (0.764g). 
T.lx. System A (90:105.1 ). FM 0.2. 

Intermediate 5 

4-Methoxy-3-(4-methyl-1-piperazinyl)benzenamine 

A solution ol intermediate 4 (0.73g) in water (30ml) was mixed with concentrated hydrochloric acid (0.6ml). 
the solution cooled to 0 to 5°C and a solution of sodium nitrite (0.219g) in water (10ml) added during 5mm. 
The solution was stirred at 0-5°C lor 20min. then 1h at 23°C, and treated with concentrated fiydrocnlonc 
acid (40ml) and acetic acid (40ml). The mixture was heated at reflux for 2h, cooled and poured into aqueous 
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sodium hydroxide (5N; 260ml). The mixture was extracted with ethyl acetate (3x500ml). and the combined, 
dried organic extractFwere evaporated to give the title compound as a gum (0.1 90g). 
T.lx. System A (95:5:0.5), Rf 0.2. 

Intermediate 5 was also made by the alternative two-step reaction as follows:- 

(a) 1 -Methy l-4-(2-methoxy-5-nttrophenyl)piperazine 

1-{2-Methoxyphenyl)-4-methylpiperazine (5.36g) was acidified with 5N sulphuric add and the excess water 
evaporated in vacuo. Concentrated sulphuric acid (95-98%, 22ml) was added and the mixture stirred at 
room-tempe7itu7e^until-h^ solution was added portionwise at room 

temperature potassium nitrate (3.07g) in ten portions at intervals of approximately 5min. The mixture was 
stirred at room temperature for 4h then poured onto ice (-500ml) and the mixture made slightly alkaline 
with anhydrous sodium carbonate. The basic mixture was extracted with ethyl acetate (4x1 50ml) and the 
combined extracts dried. After ih the mixture was filtered and the filtrate evaporated to dryness in vacuo . 
The dark red residue was diluted with ether (200ml) and the solid which separated (0.51 g) was filtered oft 
and discarded. The filtrate was evaporated to dryness and the oily residue mixed with ether (300ml) and the 
suspension filtered. The filtrate was evaporated to dryness to give a red gum which very slowly solidified to 
give the title compound (5.45g) 
T.lx System A (150:8:1), Rf 0.45 

(b) 4~Methoxy-3-(4»-methyl- 1 -piperazinyl)benzeneamine 

To a solution of the product of step (a) (5.07g) in ethanol (70ml) was added a paste of Raney Nickel in 
water (2g). To the warmed suspension was added, with constant agitation, hydrazine hydrate (5ml) dropwise 

25 during 20min with occasional warming. After the main effervescence had ceased, the suspension was 
heated for 15min and then filtered with the aid of ethanol under nitrogen. The residues were kept mo.st and 
washed with ethanol and the combined filtrate and washings were evaporated to dryness with the aid ol 
ethanol. The dark residue was re-evaporated with ethanol (20ml), resuspended in ether (40ml) and the 
mixture filtered. The residue was washed with ether and dried to give a solid consisting of the title 

30 compound (2.365g) 

T.I.C System A (70:8:1), Rf 0.25. 

Intermediate 6 

35 4-BromchN-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]benzamide 

A solution of Intermediate 5 (0.1 68g) in pyridine (3ml) was treated with 4-bromobenzoyl chloride (0.25g) and 
stirred at 110°, under nitrogen, for 5h. Sodium bicarbonate (20ml; B%) was added and the mixture was 
evaporated. The residue was pre-adsorbed onto silica gel (Merck Art. 7734 ca. 5g] and purified by SPC 
eluting with System A (97:3:0.3) to give the title compound as a beige solid (0.237g). m.p. 158.5-159.5 C. 
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Intermediate 7 

[4-[l[4-Methoxy-3-(4-methyH -ptperazinyl)phenyl]amino]carbonyl] phenyl]boronic acid 

n-Butyllrthium (7.5ml of 1.6M solution in hexane) was added dropwise at -90 to -100° to a stirred solution of 
Intermediate 6 (404mg) and triisopropylborate (2.77ml) in dry THF (20ml) over 45min under nitrogen, and 
stirring continued for 1.5h at -90 to -103° tor 1.5h. After 3h at -78°, the cooling bath was removed and the 
mixture stirred at +23° for 11h. Water (4ml) was added, and. after Ih. the mixture was evaporated. The 
residue was adsorbed from System A (50:45:5) onto silica gel (Merck 7734, 10ml) and punfied by FCC 
eluting with System A (89:10:1 - 50:45:5) to give firstly recovered impure starting material followed by the 
title compound as a cream foam (280mg) 
T.I.C. System A (50:45:5) Rf 0.04 



56 
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Intermediate 8 



Methyl 4-bromo-3- methylbenzoate 4-Bromo-3-methylbenzoic acid <10g) was suspended in i^anol (50ml) 
containing cone, sulphunc acid (ttn l). The mixture was heated to reflux for 18h. On add-on of 8% NaHCO, 
(100ml) to the cooled reaction, a solid was formed which was collected by filtration. Dry.ng in vacuo at 40- 
45- gave the title compound as a liquid which recrystallised on cooling (10.25g) m.p. 39.5-40.5 • C 



Intermediate 9 



io " ~4-Bro"mo-3 :: m^l^lbfenzt>ic-acid hydrazide - 

A solution of inlermediate 8 (2g) in methanol (20ml) containing hydrazine hydrate (1.1ml) was heated to 
reflux tor 18h. On cooling a solid crystallised which was collected by filtration and washed with ether to g.ve 
the title compound as colourless needles (1.81g), m.p. 164-166' C. 

IB 

Intermediate 10 

2-(4-Bromo-3-methylphenyl)-5-methyl-1.3,4-oxadiazole 

20 intermediate 9 (1g) in 1,1.1-triethoxyethane (10ml) was heated lo reflux for 18h. The mixture was than 
allowed to cool and the title compound collected by filtration as a colourless powder (816mg) m.p. 135- 
137'C. 



Intermediate 1 1 



2S 



2-(3-Bromo-4-methylphenyl)-5-methyl-1.3.4-oxadiazole 



A solution of Intermediate 8 (2g) in methanol (20ml) containing hydrazine hydrate < 1 - 1m "^ ***** to 
reflux under nitrogen lor 18h. On cooling a crystalline solid was deposited which was collected by W ration 
30 (1.20g). A sample of this material (1g) was suspended in triethylortht^ate 10ml) ^ d ne f f * 
reflux for I8h. The mixiure was left to cool and the crystalline title compound collected by filtration (535mg) 
m.p. 91-3'. 



Intermediate 12 



as 



40 



so 



66 



3- (4-Bromo-3-rnemylphenyl)-5-(methoxymethyl)-1.2,4-oxadiazole 

A solution of sodium methoxide (740mg) in methanol (10ml) was added dropwise to a solution 01 
hydroxylamine hydrochloride (950mg) in methanol (15ml). The mixture was stirred at 20° ^Mh and then 
filtered. 4-Bromo-3-methylbenzonHrile (2.6Bg) was then added to the filtrate, and the mixture heated to reflux 
for 18h. The solvent was then evaporated giving a grey solid (3.5g). A sample of this material (1g) was 
dissolved in dry pyridine (5ml) and was treated dropwise with methoxyacetyl chloride (0.8ml). ™e mixture 
was then heated at reflux lor 0.5h. The cooled mixture was poured into water (30ml) and refrigerated for 1 
week. The solid thus formed was filtered and recrystallised from isopropanol (2ml) to give the wie 
compound as off-white microcrystals (300mg) m.p.52-53.5°. 

Intermediate 13 

4- Bromo-N-[4-methoxy3-(4-methyl-1-piperazinyl)phenylh3-methylbenzemide 

4-Bromo-3-methylbenzoic acid (4.86g) in an excess pi thionyl chloride (25ml) was heated at reflux for Ih. 
The excess thionyl chloride was then removed by distillation and evaporation. The resultant acid chloride 
was added to a mixture of a solution of Intermediate 5 (5.0g) in THF (25ml) and sodium hydroxide (1.8g) in 
water (30ml). After stirring, under nitrogen, overnight at room temperature the solvent was removed by 
evaporation, water (40ml) added and the mixture extracted with dichloromethane (5x50ml), dried and 
evaporated to give a brown/orange sticky foam. This was purHied by FCC eluting with system B (970:20:10) 
to give the title compound (5.73g>. 
T.I.C System B (970:20: 1 0) Rf = 0.1 1 . 
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Intermediate 14 

1 4 -[[[4-Methoxy-3-(4-methyH - P iperazinyl)phenyllamino1carbonylh2-methylphenyllboronic acid 

Intermediate 13 (5.77g) was treated according to the method of Intermediate 7 to give title compound 

(1 .87g) as a pale yellow foam. 

T.I.C System B (890:100:10) Rf = 0.07 

Intermediate 15 



is 



20 



H2-Chloro-5-nitrophenyl)-4-methylpiperaane 

A mixture of 2-chloro-5-nitrobenzenamine (7j95g) and 2-chlorc-N-(2-chIoroethylhN-methylethanamine hy- 
drochloride (8.86g) in chlorobenzene (40ml) under nitrogen was heated to reflux for 3 days before cooling 
and diluting with dichtoromethane (60ml). The reaction mixture was then extracted wrth water (2x500ml). the 
aqueous layers combined and basified with 2N sodium hydroxide, then extracted w,th <l«Woromemane 
<4x400ml). The combined, dried extracts were concentrated in vacuo to give a dark brown oil (7.82g) which 
was purified by FCC eluting with ether to give a dark brown oil which crystallised upon standing. The 
material was dissolved in ethanol (40ml) and boiled up with some charcoal (300mg). The hot ethanoi,c 
suspension was tittered and concentrated in vacuo to give the title compound as a yellow oil which 
crystallised on standing (5.25g) m.p.63-64'C 

Intermediate 16 
26 4-Chloro-3-(4-methyl-1-piperaanyl)benzenamine 

A solution of Intermediate 15 (5.06g) in ethanol (60ml) and water (10ml) was treated with Raney Nickel (2g 
of a slurry in water) under nitrogen. This mixture was cooled to 18' C and treated drowse J^****" 
hydrate (4ml) over 15 minutes. The resultant mixture was stirred at room temperature for 2 hours befc re 
so littering. The filtrate was concentrated in vacuo to give an oil which crystallised gj 
brown crystalline solid was dried inj^acuotellve the title compound as a brown crystalline solid (4.36g) 
m.p 96-97 'C 



35 



Intermediate 17 



[4-n|4-Chloro-3-(4-methyl-1 -piperazinyl)phenyl]amino]carbonyl] phe nyl]boronic acid 

To a cooled <0«) stirred solution of (4-carboxyphenyl)boronic acid (166mg) in dry pyridine (5ml) was added 
thionyl chloride 0.08ml). The mixture was stirred for 30mins and then Intermediate 16 (225mg) was padded 
40 Stirring was maintained a. 20' for 18h. Water (40m.) was added and *e mixture "* ^ 

acetate (2x40ml). The precipitate which formed in the aqueous layer was collected and dried to give the me 
compound (196mg). 
Tic System A (10:8:1) Rf 0.1 

45 Intermediate 18 

5-(4-Bromo-3-methylphenyl)-3-methyl-1^.4-thiadiazole 

A solution of 4-bromo-3-methylbenzenecarbothioamide (1.20g) in dimethylacetamide dimethyl acetel <2ml) 
so and dichloromethane (30ml) was stirred under nitrogen at room temperature for 7h. The solvent was 
evaporated in vacuo to give a dark brown oil to which was added hydroxylamine-O-sulphonic acid (0.88g), 
methanol (20SST5nd pyridine (0.83ml) and the mixture stirred at room temperature under nitrogen itor I6h. 
After evaporation, aqueous potassium carbonate was added and the mixture was extracted wrth dich- 
loromethane. The combined extracts were dried and evaporated to give a brown residue which was punfied 
65 by column chromatography on silica eluting with hexane: ethyl acetate (4:1) to give the title compound as 
an orange solid (0.8g). 
T.l.c.hexane:ethyl acetate (4:1), Rf=0.52 
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Intermediate 19 



5-(4-Bromo-3-methylp!KMyl)-^ 

Ce mixture was heated to rellux for 2h and was then tittered to rernovesome morganic *^Ttesoh«« 
2 In evaporated giving a cream solid which was - S ' ,ica ^ ^ ^ *** 

anerdichloromethane (1:2) to give the title compound as an off-whrte solid (82 mg). 
T.I.C. System A (100;8:1) Rf 0.58 



Intermediate 20 



2-Chloro-4-(5-methyl-1,3.4-oxadia20l-2-yl)phenol 

filtered off washed well with ethyl acetate and dried to give the title compound (1 .Bg) 
T.I.C ettianol Rf 0.65. 

Intermediate 21 

2-Chloro-4-(SHnethyM.3.4-oxadia20l-2:yl)phenol tri fluoromethanesulphonate eater 

ami?- ■•ssajssf - « — — • - s 

s compound as a pale orange solid (1 .85g). 



Assay Found: 

Ci o H 6 N2 0» CI F a S requires: 


C.34.7; 
C.35.05; 


H.1.8; I 
H.1.8; 


N.8.2; 
N.8.2% 



Intermediate 22 



60 



4-(4-Bromo-3-methylphenyl)-1.2,3-thiadiazote 

A mixture of H 4-bromo-3-me,hy.pheny.)emanone (500mg) and ^^^^^^ 
(437mg) was heated to reflux in ethanol (15ml) contam.ng a lew 4A / "^ ecu ' ar J' e *f '^h* ^mediate 
cSourteLT needles were formed, which were collected by filtration (577mg). 300mg of this intermediate 

dichloromethane;hexane (1:1) to give the title compound as pale yellow solid (107*0. 
T.l.c. ethyl acetate :hexane (1 :4) Rf 0.52. 



55 
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Intermediate 23 

1-(2-Methyh5-nrtrophenyl)-4-mewyl-2,6-piperazinedione 

6 A suspension of N-metbyliminodiacetic acid (2.00g) in acetic anhydride (10ml) was stirred at room 
temperature lor 10min and then heated to 150-C lor 1h, after which time the solufon had turned dark 
brln The solution was concentrated in vacuo and 10ml ol distillate was collected. The resutong "own 
£7 waTtteTtrcLd with z-memy^itf^nTenamine ( Z .06g) suspended in toluene <^™e^u.hng 
mixture was heated to 100' C for 60min before allowing to cool overnight, grv.ng a preciprtate which was 

,o Sm by filtration. The solid was washed-with-cold-to.uene-(3x10m.^^ 

solid was then added to a Ha* containing acetic anhydride (15ml). heated to 140'C for 20mm to effect 
£££ soLion of the so.id. The mixture was then allowed to cool to 60'C before e»MM * 
vacuo. 10ml of distillate was collected. The crystalline solid which formed as the res,due cooled was filtered 
oTTwashed with ether, and then recrystallised Irom methanol (20ml). to give the title compound as a fine 

is powdery crystalline brown solid (1.78g) m.p. 157-158'C. 

Intermediate 24 

1-(S-Amino-2-methylphenyl)-4-melhyl-2,6-piperazinedione 

20 a suspension of Intermediate S3- (1.700) in ethanobnter (5:2.50ml) was added under vacuum » a 
sus^Son of 10% palladium on charcoal 50% paste (600mg) in ethanol^ater (5:2 ^ThBm^m 
suspension was stirred at room temperature under an atmosphere of hydrogen for 10 mm. The suspension 
wi^ZdCugh hyflo. concentrated in vacuo, and the residue was dissolved in dichfcromethane. dried. 

25 filtered and concentrated in vacuo to give the title compound as a cream-coloured foam (1 .49g). 
T.lx system A (150:8:1). Rf 0.41. 

Intermediate 25 

30 4-Methyl-3-(4-methyl-1-piperazinyl)benzenamine 

A solution ol intermediate 24 (1.48g) in dry THF (60ml) was heated to reflux under nitrogen and I treated 
dropwise with borane-THF complex (1 molar solution. 25.5ml). The resulting rn.xh.re was heated at reflux 
nttrogen tor 22h before cooling and treating wrth 2N hydrochloric acid (10m.) very «y»« 
as wS titan heated to reflux for a further 2h before cooling to room temperature and concentrating , .nvacuo. to 
^urne of 10ml. The residue was diluted with 2N sodium carbonate (100ml) and extracted with ethyl 
]£F«££i The combined, dried extracts were concerned in^ and purged by PCX eUjting 
wrth System A (150:8:1) to give the title compound as a crystalline pale yellow solid (922mg) m.p. 83-84 C. 



Analysis lound: 


C70.2; 


H.9.5; 


N.20.3; 


Ci2HigN 3 requires: 


C.70.2; 


H.9.3: 


N.20.5% 



Intermediate 25 was also made by the alternative two-step reaction as follows: 
(a) 1 -Methy l-4-(2-methyl-5-nitropheny l)piperazine 

A suspension of 2-methyl-5-nitrobenzenamine (5.25g) in chlorobenzene (40ml) under n^ogen w^ treated 
with 2-chloro-N-(2-chtoromethylhr^methylethanamine hydrochloride (6.64g). The resulting nocture was 
heated to reflux and stirred for 20 hours before cooling to room temperature and d.lutng wrth d.ch- 
Sethane^m" The organic layer was extracted with ^^S£^SiSTSi 
aqueous extracts basitied wrth 2N sodium hydroxide and then extracted wrth dKhlormethane (3x250rnl . The 
combined, dried extracts were concentrated in vacuo to give a darK brown oil wruch was purified by FCC 
eluting with System A (250:8:1) to give the title compound as a yellow crystalline solid (4.59g). mp. 61- 
55 62°C. 
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(b) 4-Methyl-3-(4-me<hyl-1-piperaafiyl)benzenafTiine 

A solution of the product of step (a) (4.5g) in ethanol was added under vacuum to a prehydrogenated 
suspension of palladium on charcoal (10% Pd on C, 50% paste with water. 1.4g) in ethanol: water (6*. 
50ml). The suspension was stirred at room temperature under an atmosphere of hydrogen for 2 hours. The 
suspension was filtered through a pad of hyflo. the filter pad washed well with ethanoUwater ■ (4rt. 200ml) 
and the combined fittrates evaporated in vacuo fo give a gummy solid which waa dissolved in dich- 
loromethane. dried and concentrated in vacuo to give the title compound as a pale green crystalline sol.d 
(4.052g) m.p. 82-83°C 



Analysis Found: 


C, 70.2; 


H, 9.5; 


N.20.4 


Ci2Hi 9 N3 requires: 


C, 70.2; 


H, 9.3; 


N, 20 5% 



Intermediate 26 

4-Bromo-N-[4-methyl-3-(4-methyl-1-pipera2inyl)phenyiyienzamide 

A solution of 4-bromobenzoyl chloride (1.47g) in THF (5ml) was added to a stirred solution of Intermediate 
25 (915mg) in THF (15ml) and water (10ml) containing sodium hydroxide (3S0mg). The mixture was stirrer! 
at room temperature under nitrogen for 2V a h before adding water (50ml) and extracting with d.ch- 
loromethane (3x50ml). The combined extracts were dried and concentrated in vacuo to give a pate yellow 
foam The foam was dissolved in dichloromethane ( 5ml) to give a yellow solution which solidified. Excess 
dichloromethane was removed in vacuo and ether was added (25ml). The solid was trrtu^ed and then 
filtered and dried in vacuo at 60°C1or2h to give the title compound as an off-white solid (1.464g). m.p. ZOB- 
209*C. 

Intermediate 27 

Methyl 4--M4<nettoxy-3-(4-inethyn ^ 
carboxylate 

A mixture of Intermediate 7 (1.10. Intermediate 8 (O.BSg). tetrakia (triphenylphosphine^palladium (0] ) (50mg) 
and 2N sodium carbonate (10ml) in DME (10ml) was treated according to the method of Example 10 to give 
the title compound (1 .15g) as a pale yellow foam. 
Tlx. System A (100:8:1 ) Rf 0.38. 



Intermediate 28 

4- Bromo-3-methyl-N-hydroxyben2imidamide 

A solution of 4-bromo-3-methylbenzonitrile (20.0g) in methanol (100ml) was treated with rrydroxylamine 
hydrochloride (4x2.08g) and potassium t-butoxide <4x3.25g) over 6 hours and the resulting rmxture heated at 
reflux for 18h. After cooling, the reaction mixture was poured into water (800ml). the suspension stirred for 
30min. and the white solid filtered off and dried in vacuo to give the title compound (21 .2g). 



Analysis found : 


C.41.9; 


H.3.9; 


N.12.2 J 


C8H 9 BrN 2 0 requires: 


C.42.0; 


H,4.0; 


N, 12.2% J 



Intermediate 29 



3-(4-Bromo-3-methylphenyl)-5^ 

A solution of intermediate 28 (250mg) in methanol (5ml) was heated to reflux and was treated dropwise, 
simultaneously, with sodium methoxide (30% in methanol, 0.5ml) and methyl methylsulphonylacetate 
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(680mg). both diluted with 3ml methanol. Heating was continued lor 3h then the mixture was allowed to cool 
and was poured into water (75ml). The flocculent yellow precipitate was filtered and dried to give the title 
compound (274mg) as a cream-coloured solid m.p. 130-132°. 

Intermediate 30 

4-Bromo-3-rnethylbenzoic acid 2-acetylhydrazide 

A mixture of Intermediate 9 (1g) in ethanol (20ml) containing acetic anhydride (0.61ml) and TEA (0.91ml) 
was heated to reflux for2hrThe-mrxture-was-t^ int0 waler (150ml). Tnis 

gave a very fine precipitate which was collected and dried to give the title compound (991mg) m.p. 186- 
187°. 

Intermediate 31 

2- (4-Bromo-3-methylphenyl)-5-methyl-1 t 3 t 4-thiadiazole 

A mixture of Intermediate 30 (450mg) and 2.4-bis(2-methoxyphenyl)-1.3.2,4-dithiaphosphetane-2.4-disu»- 
phide (Lawesson's reagent; 840mg) was heated to reflux in toluene (15ml), under nitrogen, for 1h. After 
cooling, the mixture was partitioned between 2N sodium carbonate (60ml) and ethyl acetate (2x40ml). The 
dried extracts were evaporated giving a pale yellow oil. Trituration of the oil ether gave a solid which was 
purified by FCC eluting with ethyl acetaie:hexane (1:4) to give the title compound as a colourless crystalline 
solid (382mg). 

T.I.C. ethyl acetate:hexane (1:2) Rf 0.30. 
Intermediate 32 

3>(4-Bromo-3-methylpheny»)-1.2 ( 4-oxadiazole-5-methanol 

A solution of intermediate 28 (250mg) in methanol (5ml) was heated to reflux and was treated d ropwise^ 
simultaneously, with sodium methoxide (30% in methanol. 0.5ml) and methyl hydroxyacetate (0.31ml) both 
diluted with methanol (3ml). Heating was maintained lor 18h. then the mixture was allowed to cool, and was 
added to water (75ml). The cream coloured precipitate was collected and dried in vacuo to give the true 
compound (241 mg) m.p. 111-112°. 

Intermediate 33 

3- (4-Bromo-3-methylphenyl)'5-methyl-1 H-1 ;2,4-triazole 

A mixture of Intermediate 9 (742mg) and ethyl acetimid ate, hydrochloride (600mg) in ethanol (20ml) 
containing TEA (1.35ml) was heated to reflux, under nitrogen, for 18h. The solvents were then evaporated 
and the residue purified by FCC eluting with System A (30O;8:1) to give the title compound as a colourless 
solid (450mg). 

T.lx. System A (100:8:1) Rf 0.55. 
Intermediate 34 

3-(4-Bromo-3-methylphenyl)-1 .5-dimethyM H-1 ,2,4-triazole 

To a stirred solution of Intermediate 33 (300mg) in dry DMF (3ml) under nitrogen was added sodium 
hydride (60% dispersion in oil. 52mg). The mixture was stirred for 30 mins and then methyl iodide (0.15ml) 
was added. The mixture was stirred at 20° for 1h and then water (20ml) was added and stirring maintained 
for a further 1h. The solid which precipitated was collected and dried in vacuo to give the title compound - 
(214mg). 

T.I.C. System A (200:8:1) Rf 0.41. 
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Intermediate 35 



10 



15 



4-Fluoro-2-meihoxybenzenemine 

A solution of 5-fluoro-2-ni1ropheno. (lO.Og) in dry acetone (40m.) ^f^^.^^^Z 
carbonate <8.9g). The mixture formed a deep red coloured thick precprtate. Methyl .od.de J"UJ£tf 
Sded slowly and the mixture stirred overnight and then at 60»C for 3 hours. Further methyl .od.de pml 
tSS Padded and the mixture stirred at 60' C lor a further 3 hours. After this time the deep red colour 
had disappeared, and the mixture (now orange) was added to water (50m.) end sod.um 
!£,» and extracted with dich.orome.hane (3x100ml). The combined dried ™? ™* £ 

vacuo to give a yellow oil which upon cooling crystal.ised giving a pate ye. low, crystalhne ™J£*™* 
^thoxv-1-nrtrobenzene 10.88g). A solution of this solid in ethanolrwater (200ml, 6:2) was added under 
ZS^TSSS^mmmn^ of palladium (10% on carbon. 50% paste. 2.5g) in 
ZTaS. Toe suspension was stirred under an atmosphere of hydrogen lor 2 hours the 
Ced through Hyfto and the filtercake washed thoroughly with ethanol and water. The comb.ned filtrates 
w^onceTated in vacuo and the moist residue re-evaporated with ethanol. The purple o.ly resrtuewaa 
ZZEZZ IdStaomK (200ml). dried, and concentrated invacuo to give the title compound as a dark 
purple liquid. (7.73g). 



20 



Analysis: 

C7H1FNO requires: 





C, 59.8; 


H, 6.1; 


N. 9.8 


j Found: 


C.59.6; 


H. 5.7; 


N, 9.9% 



25 Intermediate 38 

1-(4-Fluoro-2-methoxyphenyl)-4-methylpipera2ine 

A mixture of Intermediate 35 (7.70g) and 2 <hloro-l^2^hloroethyl)-f>Hnethylethanemine hydrochloride 
30 J ,£ ?c IZEZZim Seated to reflux and stirred a. reflux tor 5 hours be*- cooling to room 
temperature and stirring for 60 hours. Heating was resumed and .he '<^ n "£™** D "*J *^ 
hours before cooling to room temperature, diluting with dichtoromethane (100ml) and MfiMgwi > water 
SalmnTlto -uln was made sUghtly acidic wnh 2N hydrochloric acid, the = ^trsc* were tan 
made basic (pH8-9) with 2N sodium hydroxide and extracted wrth drchlorornethane <4«75mJ. Thecom- 
as Sed dried extracts were concentrated in vacuo to give a da* brown o,.y res.due^Th* was punted by 
F<S eluting with System A (300:8:1) anddrieg-in vacuo to give the title compound as a dark brown 0.1 
(1.312g). 

T.I.C System A (150:8:1) Rf = 0.37 



ao Intermediate 37 

1-(4-Fluoro-2-methoxy-5-nitrophenyl)-4-methylpipera2ine 

intermediate 36 (1.25g) was added dropwise to cone, sulphuric acid (4ml). The mixture was stirred I until 
« SStuo? 0. materia, was effected, and then treated portionwise with potass,um nitrate <0.712g) 
S T water bam to maintain the temperature at 25<-C. The resulting m.xture ^^V™' 
temperature for 2 hours before pouring into ice (20g). The aqueous so.ut.on was then neu ral sed w.th OBB 
aqloTammonia and basified (pH8) wi.h 2N sodium carbonate. The °asic solution ; ^ZleJ^l 
SLprtate was extracted with dichtoromethane (4x10ml) and the combmed dr*d e * r ^ ncen *^ = 
vacuo to give the title compound as a dark orange oil <1.349g). wh-ch crysWteed ^'"9- 
nl?n-(CDCl3) 8 2 .37(3H.s). 2.61( 4H.br.t). 3.09(4H.br.t), 3.97(3H.s). 6.70(1 H.d). 7.62(1 HW). 



60 



Intermediate 38 

M 2-nuoro-4-methoxy-S-(4-methyl-1-pipera2inyl)benzenamine 

A solution of intermediate 37 <1.30g) in ethanolrwater (7:2. 45ml) was added under vacuum tea 
Jrenyd?ienated^ension of paHadTum on charcoal (10% Pd on C. 50% paste. 480mg) in ethanol water 
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(7-2 18ml) The resulting suspension was stirred under an atmosphere of hydrogen lor 3 hours. The 
suspension was filtered through hyflo and the filter pad washed thoroughly with ethanoL The combined 
filtrates were concentrated in vacuo , the residue dissolved in dichloromethane. dned. filtered and con- 
centrated in vacuo to give the title compound as a purplish/brown solid (1.065g) 

n.m.r. (CDCh)sT.a5 <3H.s). 2.60 (4H.m), 3.01 (4H.m). 3.40 (2H.br.s). 3.79 (3H.s). 6.43 (1H.d), 6.60 (1H,d). 



10 



15 



Intermediate 39 



4-Bromo-N-12-fluoro-4^nethoxy-5-(4-methyl-1-pipera2inyl)phenyll-3-methylbenzemide 

A suspension of 4-bromo-3-methy (benzoic acid (606mg) in thionyl chloride (3ml) under nitrogen was heated 
id rellux tor 2 hours. Excess thionyl chloride was removed in vacuo , and the resulting oily residue (tte acid 
chloride) was dissolved in THF (5ml) and added slowly to a stirring solution of Intermediate 38 (657 m w ,n 
THF (30ml) and 2N sodium hydroxide (3ml). The mixture was stirred at room temperature tor 4 hour* 
before pouring into water (100ml) and extracting with dichloromethane (3x100ml). The combined, dried 
extracts were concentrated in vacuo to give the title compound as a brown foam <940mg). 
n.m.r. (CDCfa) S 2.36 (3H.s)T248l3H,s). 2.62 (4H.m). 3.10 (4H.m). 3.85 <3H.s). 6.70 (1H,d). 7.52 (IH.dd). 
7.65 (1H.d). 7.78 (2H,m), 7.99 (1H.d). 



20 Intermediate 40 



[ 4-(5-fv1ethyl-1 ,2,4-oxadiazol-3-yl)phenyllboronic acid 

A solution of 3-(4-bromophenyl)-5Hi«rthyl-1.2.4-oxadiazole (1.0g) in dry THF (8ml) containing trii aopropyl- 
borate (3.6ml. 2.82g) was cooled to -100»C under nitrogen, and treated cautiously with ^-butyll.thium 
(882ml 1.7M solution). The temperature was maintained between -90»C and -105°C dunng addition. The 
mixture was stirred at -100°C for 20 mins alter complete addition, and then allowed to warm to -30-C. The 
mixture was treated slowly with water (5ml) and allowed to warm to room temperature, 2N sodium 
hydroxide (50ml) was added and the basic aqueous layer washed with dichlomn^ane (2x50ml). The 
aqueous layer was acidified with 2N hydrochloric acid (60ml) and extracted wrth dichloromethane (4x50mL 
containing 20% methanol). The combined, dried extracts were concentrated in vacuo to g.ve the Wte 
compound as a pale yellow solid (5O0mg). m.p. 266-268°C. 

Intermediate 41 

2 , -Methyl-4 , -(2-niethyl-1 .3.4.-oxadiazol-5-ylX1 .V-biphenyll-^carboxylic acid 

A mixture of Intermediate 10 (610mg) and 2N sodium carbonate (3m.) in DME : (10m.) *as treated with 
tetrafcis(triphenylphos P hine)palladium (0) (20mg) under nitrogen and stirred for 10 minutes before treating 
with 4- ca*ox yP heny.)boronic acid (4O0mg). The resufting mixture was heated to jef ux and stirred tor 24 
hours before cooling to room temperature and pouring into 1N sodium carbonate (40ml). The aqueous 
phase was washed with dichloromethane (100ml) and then acidified. The acidic aqueous phase : was 
extracted with dichloromethane methanol (5:1. 2x50ml) and the combined extracts dried and concentrated .n 
vacuo to give the title compound as a white powdery solid (684mg) m.p. 224-225°C. 

is 

Intermediate 42 

2'-Methyt-4'-(S-methyl-1 .2,4-oxadiazol-3-ylH1 .1'-biphenyl]-4-carboxylic acid 

so A mixture of 4-(carboxyphenyl)boronic acid (150mg). Intermediate 1 (228mg). sodium carbonate (412 mg) 
and tetraKis (triphenylphos P hine)palladium (0) (21mg) in 1:1 aqueous DME (20ml) was heated to reflux 
under nitrogen tor 1Bh. The mixture was allowed to cool, acidified with 2N hydrochloric acid and then 
extracted with ethyl acetate (2x40ml). The dried extracts were evaporated to give a cream^^red solid 
(2B5mg). This was recrystallised from isopropanol (5ml) giving the title compound as a fawn solid (165mg)- 

66 .m.p. 229-231°. 



25 



30 
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Intermediate 43 

N -Melhyl-4-(2*bromO"5-nitfOphenyl)piperazine 

A suspension ot 2-bromo^itrobenzenamine (26.09) and ^^^1'^!^^ 
hydrochloride (23.0g) in chlorobenzene (150ml) was treated accord.no to the mettod of Intermediate 36. 
PuSon by FCC elating with System A (300:8:1 orient to 200:8:1) 0 ave the tiUe compound as a brown 
solid (9.498g) m.p. 100-1 03°C. 



io Intermediate 44 



4-Bromo-3-(4-methyl-1-piperazinyl)benzenamine 

A suspension of Intermediate 43 (8.68g) in ethanol (80m.) and *ater(20ml) ; under nitrogen^ was treated with 
is Ranev nickel (~3o ol a slurry with water). The suspension was then cooled to 17»C and maintained atj 
££Z7l«~ »C during the stow addition of hydrazine hydrate (Bm*. over 20n«.1M«M 
;Z was then stirred under nitrogen for 2 hours and filtered through Hyflo. The ™«;.^ ^ 8 W ^ 
thoroughly with ethanol water (280ml. 6:1) and the combined filtrates v^e concent "^"llgg* g.ve a 
gummy solid which was dissolved in dichloromethane. dried and concentrated ,n vacuo to give 8 da* 
. greyJown solid. The solid was triturated In hexane:ether (1:1. 50ml) overrent Tfce 

Sried to give the title compound as a solid (3.28g). Further product was obtained by C f^f 2 ^™ ^, > « 
filtrate in vacuo . The resultant ora nge solid residue was purified by FCC elutmg w.th System A (300.8.1) to 
give the title compound as a yellow solid (3.38g).m.p. 120 - 121-5°C. 

2S Intermediate 45 

3-Chloro-4-hydroxy-N-[4-methoxy-3-(4-methyl-1 -pipera zinyl) phenyl]betizamide 

A mixture ol 3-chloro-4-hydroxvbenzoic acid (300mg) and thionyl chloride (2ml) was **at<rf wim DMF 0 
OT drop) and relluxed for 1h. Thionyl chloride was evaporated in vacuo and the residue, suspended wTHF 
?2m0 was added in one portion to a mixture of Intermediate 5 (385mg) in THF (2ml) and aqueoue sodium 
twd ox7de (2N 4ml). The mixture was stirred for 1h, diluted with water (25ml) and washed wrth^ didh- 
SoZhan! f (itSml). The aqueous phase was neutralised with hydrochloric acid ^ 
dichloromethane (3x75ml). The dried extract was evaporated and the residue was P"^ ^ F ^C e ut,n 9 
as with System B (240:10:1) followed by (190:10:1) to give the title compound as an orange foam (140mg). 
T.I.C. System B (90:10:1) Rf 0.4. 

Example 1 

«, N -[4-lv1ethoxy-3-(4-methy 1-1 .piperazinyDphenyll-y-methyM XS-methyl-l .2.4-oxadiazol-3-yl)[1 ,1 •-biphenyl}-4- 
carboxamide 

A mixture of Intermediate 1 (200mg) and Intermediate 7 (291mg) in 1:1 aqueous DME (20ml) 
soSrcamonate (276mg) and ,e,?akis(tripheny.phosphine)pal.adium (O) (18mg) was heated to teflux for 
<o S under nitrogen The mixture was allowed to coo. and silica gel (5g) added, the solvents weethen 
evapora^d and me residue chromatographed on silica gel elu*ng with System A (200:8:1) to gnre the mte 
compound as a cream-coloured foam (224mg). 
T.I.C. System A (100:8:1) Rf 0.58. 



so 



Assay Found: 

C29 H 3 1 N 5 Cb 058H 2 O requires 


C68.25; 
C.88.5%; 


H.8.1; 
H.6.4; 


N.13.35; 
N.I 3.75% 



Water Determination 2.06% w/w 
66 Similarly prepared were;- 



i 0.58mol% H2O 
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Example 2 

rHjjge^ methyM t 2,4-oxadia 2 oh5>yl)[1 > r-biphenylH- 
carboxamide as a pale yellow foam (153mg). 

T.I.C. System A (150:8:1) Rf 0.26 



to 



16 



20 



Assay Found: 

C2gH 31 N 5 O3.0.45H 2 O requires 


C.88.4; 
C.68.85; 


H,6.05; 
H.6.35, 


N,13.65; I 
N.13.85% | 



Water Determination 1.59%w/w = 0.45mol% H2O «mwi» 
From a mixture o« Intermediate 2 (200m9) and Intermediate 7 (291mg) .n 1:1 aqueous DME (20ml) 
containing sodium carbonate (276mg) and tetrakis (triphenylphosphine) palladium (0) (IBmg). 

Example 3 
Nj4-Me1ho^^ 

carboxamlde as a colourless loam (138mg). 



Im;.%^ b ,^ ( ^3a B:1 & ) 2 f 35 4 (6H. 2 x s, 2.65 (7H. m ♦ s). 3,5 <4H.m). 3.89 (3H.s). 6.88 <1H.d». 7.25 
(iH.m). 7.30 (1H.dd), 7.36 (IH.d). 7.46 (2H. 1/2 AA'BB"), 7.8 (1H. br.s). 7.8(H».01 (4H m). 
From a mixture ot .ntermediate 10 (149mg) and Intermediate 7 (218mQ) .n 1:1 aqueous DME (20m.) 
2S containing sodium carbonate (208mg) and tetrakis(triphenylphosphine)pallad.um (0) (14mg). 

Example 4 

W4-MethoxyWme1hyH-pipera Z inyl)p^ 
M carboxamide as an otf-white foam (258 mg). 

T.I.C. System A (100:8:1) Rf 0.40 



35 



Assay Found: 



I C.67.55; 


H.6.35; 


N.13.2; I 


| C.67.75: 


H.6.5; 


| N.13.2% J 



Water Determination 1.08%w/w = 0.3mol H 2 0 ,-*wn 
From a mixture of Intermediate 11 (200mg) and Intermediate 7 <291mg) in 1:1 aqueous DME (20ml) 
40 containing sodium carbonate (276mg) and tetrakis(triphenylphosphine)palladium (0) (18mg), 

Example 5 

r4W5-(Methoxyrnethyl)^ 
45 biphenyl]-4-carboxamide as a colourless foam (200mg). 

TJX. System A (100:8:1) Rf 0.42 



50 



Assay Found: 

C3oH 33 N s O*.0.35H 2 O requires: 



C.67.2; 


H.B.Q5; 1 


N,12.7; 


C.67.5; 


H.6.35; 


N,13.1% 



Water Determination 1.16%w/w » 0.35mol% ffcO 

From a mixture of Intermediate 12 (200mg) and Intermediate 7 (261mg) in 1:1 aqueous DME (20ml) 
6S containing sodium carbonate (247mg) and tetrakis (Wphenylphosphine)palladiurn (0) (16mg). 
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Example 6 

N44-Methoxy-3-(4-mettiyH ■ P ipera2inyDphenylh2-methyMM5^ethyh1 ,2,4-oxadiazol -3-yl)[1 J'-biphenylH- 
EarboxamSdi as a colourless loam (100mg). 

T.I.C. System A (100:8:1) Rf 0.40 



w 



75 



20 



Assay Found: 

Cz9H 3 iNsO3.0.5H 2 0 requires 



C.68.75: 


H.6.25; 


N.13.3; 


C,68.75; 


H.6.35; 


N,13.8% 



From a mixture of 3-(4-bromophenyl)-5-melhyl-1.2.4oxadia20le (100mg) and Intermediate 14 (160mg) in 1:1 
aqueous DME (20ml) containing sodium carbonate (14€mg) and tetrakis (triphenylphosphine) palladium (0) 
(10mg). 

Example 7 

NH4^hloro-3-(4-methyH -piperaziny >)phenylh2 T -methyl-4^(5-methyH ,2,4-oxadi azol-3-yl)H ,1 '-biphenylH- 
carboxamide as a brown foam (122mg). 

T.I.C. System A (1 00:8:1 ). Rf 0.56 



Assay Found: 

CzsKfca CIN5O2 .0.5H 2 O.0.4C2Ht O requires 


C.64.9; 
C.65.3; 


H.5.65; 
H.6.0: 


N.12.9; 
N,13.2% 



30 



From a mixture of Intermediate 1 (131mg) and Intermediate 17 (194mg) in 1:1 aqueous DME (20ml) 
containing sodium carbonate (181 mg) and tetrakis(triphenylphosphine)palladium (0) (12mg). 

Example 8 

^4-Mtrthoxr3^^ 



carboxamide as a pale yellow foam (65mg). 
35 T.I.C. System A (1 00:8:1 ), Rf 0.42 



Assay Found: 


C.68.15; 


H.6.0; 


N.12.8; I 


Cz9H3iN5OzS.0.75H 2 O requires 


C.66.05; 


H.6.2; 


N.13.3% | 



46 



50 



56 



From a mixture of Intermediate 18 (142mg) and Intermediate 7 (300mg) in 1:1 aqueous DME (20ml) 
containing sodium carbonate (185mg) and tetrakis(triphenylphosphine)palladium (0) (12mg). 

Example 9 

biphenyl}-4-carboxamide as a cream foam (54mg). 
T.I.C. System A (100:8:1) Rf 0.45 



Assay Found: 


C, 86 65; 


H, 6.5; 


N, 14.95; 


C 3 oH a »N 6 03 H 2 0 requires: 


C P 86.15; 


H p 6.65; 


N, 15.45% 



From a mixture of Intermediate 19 (50mg) and Intermediate 7 (103mg) in 1:1 aqueous DME (10ml) 
containing sodium carbonate (63mg) and tetrakis(triphenylphosphine)palladium (0) (4mg). 
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Example 10 

N-[4>Methoxy3-<^methyl-1 ■piperaziny1)phenyl]-4 < -(5-methyl-1 ,2 t 4-oxadiazo)-3-y1)H ,1 '-biphenylH- 
carboxamide 

A mixture of Intermediate 7 (0.75g). 3-(4-bromophenyl)-5-methyl-1,2 l 4-oxadia20le (0.49g). tetrakis- 
(tiphenylphosphine)palladium (0) (50mg) and 2N sodium carbonate (10m») in DME (10ml) was heated under 
reflux tor 3 hours. On cooling, the solution was diluted with 2N sodium carbonate (20ml). extracted with 
eihyl acetate (3x50ml) and the combined extracts dried. The mixture was filtered and the filtrate evaporated 
to dryness in vacuo? The -residue was purified by flash column chromatography on silica eluting with 
System A (100:8:1) to yield the title compound (0.49g) as a white solid, m.p. 135-137°C. 
T.I.C. System A (100:8:1) Rf 0.52. 



Example 1 1 

gvghjgoj^^ 
carboxamide 

A mixture ol Intermediate 7 (300mg), Intermediate 21 (557mg), and sodium carbonate (86mg) in water (5ml) 
and DME (filtered through alumina. 5ml). was deoxygenated lor 5min with nitrogen. Tetrakis- 
(triphenylphosphine)palladium (0) (19mg) was then added and the reaction heated at reflux, wrth stirring 
under nitrogen lor 17h. The reaction mixture was diluted with water (10ml) and then extracted with 
dichloromethane (3x1 5ml). The combined extracts were dried and evaporated in vacuo to give a brown 
solid. Purification by column chromatography on silica and eluting with System A (200:8:1) gave a pale 
yellow solid (130mg). This solid was taken up in dichloromethane and ethanol and then filtered, evaporated 
in vacuo to give the title compound as a yellow solid (91 mg), m.p. 225-229 'C. 
T.I.C. System A (50:8:1). Rf = 0.74 



Example 12 

N-[4-Methoxy-3-(4-methy 1-1 -piperazinyl)phenyl]-4'-(1 -methyl-1 H-1 ,2 t 3-triazoM-yl)[1 ,1 '-biphenyt]-4- 
carboxamide 

A mixture of Intermediate 7 (334mg), 4-(4-bromophenyl)-1-methyMH-1.2.3-tria20te (140mg). tetrakis- 
(triphenylphosphine)palladium (0) (20mg). aqueous sodium carbonate (2N. 2ml). and DME (8ml) was 
refluxed under nitrogen lor 5h. The mixture was treated with water (50ml) and extracted with dich- 
loromethane (3x50ml). The dried extract was evaporated to give a brown solid which was triturated with 
ether:dichloromethane (2:1; 30ml) and purified by FCC eluting with System B (240:10:1) followed by 
(190:10:1) to give the title compound as a pale yellow solid (95mg) 
T.I.C System B (90:10:1) Rf 0.4. 

nmr (D^HaOD) « 2.37 (3H.s). 2.66(4H.br.m). 3.12 <4H. br.m), 3.86 (3H.s), 4.18(3H.s). 6.97 (aH.d). 7.33- 
7.43 (2H,m), 7.44-7.88 (4H, 2x 1/2AA'BB'). 7.95 (2H. 1/2AAW). 8.03 (2H. V2 AA'BB'), 8.34 (1H.S). 



Example 13 

N-[4-Methoxy-3-(4-melhyH 
carboxamide 

A mixture of Intermediate 22 (121mg). Intermediate 7 (270mg), palladium acetate (5mg) and tri-(orthotolyl)- 
phosphine (15mg) were dissolved in DMF (2ml) and TEA (1ml) and was heated to 100°C under nitrogen for 
1Bh. The mixture was allowed to cool, and was partitioned between water (50ml) and ethyl acetate (2x30ml). 
The dried extracts were evaporated to give a bright yellow oil. This material was chromatographed on silica 
gel eluting with System A (200:8:1) to give the title compound as a yellow foam (86mg) 
T.I.C System A (100:8:1) Rf 0.40 
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Assay Found: 

C2bH2«j N5O2S 0.5H 2 O requires; 


C, 68.55; 
C, 66.1; 


H. 5 95; 
H, 5.95; 


N, 12.5; I 
N, 13.75% | 



Example 14 
carboxamide 



A solution of intermediate 26 (962mg) in dry THF (15ml) was cooled to -75«C and treated dropwise witt, n- 
botyllithium (5.6ml of 1.56 molar solution in hexane) under nitrogen. The resuttmg solution was stirred for 
1 5 hours at -75°C and was then treated dropwise with triisopropylborate (2.0ml. 1.63g). The reaction 
mixture was then allowed to warm to room temperature before treating with water (3ml) and evaporating in 
vacuo to remove excess organic solvent. The aqueous residue, containing a cream coloured gum was 
^asFTed Ihoroughly with ethyl acetate before neutralising with 2N hydrochloric ^acid -On ^ 
solidificalion occurred. The suspension was left to stand lor 72 hours and the solid wh,ch separate was 
filtered and washed with water (2x2ml). The solid was dried in vacuo at 60°C to give a boronic acid 
intermediate as a while solid (245mg) which was used without purification. 

A solution of this (240mg) in DME (8ml) containing a sodium carbonate (2N. 2ml) and tetratas- 
(triphenylphosphinejpalladium (0) (20mg) under nitrogen, was treated with Intermediate 10 »(150mg). The 
mixture was heated at reflux for 18 hours before cooling to room temperature, adding to »ater (50ml) and 
extracting the mixture with dichloromethane (2x50ml). and then ethyl acetate (50ml). The combined, dried 
extracts were concentrated in vacuo and the residue purified by llash column chromatography editing with a 
gradient of System A (450:8.1 to 300:8:1) gave the title compound as a white foam (195mg) 



Assay Found: 

C? 9 H 3 1 H 5 Q2 0.5H 2 0 requires: 


C.70.7; 
C.71-0; 


H. 8.5; 
H, 6 5; 


N.13.8; 
N,14.3% 



n.m.r. (CDCI 3 ) « 2.28 (3H.S). 2.36 (6H. 2x8). 2.60 (4H.m). 2.64 (3H.s). 3.0(4H.m). 7.18 (IH.d). 7.25-7.4 
(3H,m). 7.46 (2H,d). 7.81(1H.S). 7.91 (IH.dd). 8.0 (1H.S). 

Example 15 

4--(3-Amino-l .2.4-oxadiazol-5-y l)-N-{4-mothoxy-3-(4-methyl-1 -piperazinyl)phenyl)-2 '-methyl-[1 .1 •-biphenylh4- 
carboxamide 

Sodium (0.24g) was dissolved in absolute ethanol (10ml) under nitrogen and W'°*™ U ™™™J^!?" 
(2-1> (salt) (0 95g> added. The mixture was stirred for 40 minutes and Intermediate 27 (1g) added. The 
mixture was heated under reflux lor 20 hours and after cooling, the solvent was evaporated invacuo. The 
residue was purified by FCC eluting wrth System A (100:8:1) and the eluate evaporated to dryness to give 
the title compound (22mg) as a pale yellow solid, m.p. 169 - 171°. 
T.l.cTSystem A (100.8:1) Rf 0.26. 

Example 16 

N-t4-Memoxy-3-(4-methyl-1-piperazinyl)ph 
yl][1 .1 '-biphenylH-carboxamtoe 

A mixture of Intermediate 29 (123mg) and Intermediate 7 (189mg) in TEA (1ml) and DMF (2ml) containing 
palladium acetate (5mg) and trio-tolylphosphine (15mg) was treated^ according to the method of Example 
13, to give the title compound as a buff powder (68mg) m.p. 146-148? 
T.I.C. System A (100:8:1) Rf 0.41 
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Example 17 

N-[4~Methoxy-3-<4-me^ 
carboxamide 

A mixture of Intermediate 31 (150mg). Intermediate 7 (ca. 30% pure 754mg) ^dte* 
(triphenylphosphine)palladium (0) (20mg) in 1:1 aqueous DME (20m0 was treated according to the method 
of Example 1 to give the title compound as a pale yellow foam (I83mg). 
T.I.C. System A (100:8:1) Rf 0.38 



10 



Assay Found: - 

C2 9 H 3 iNsOpS.0.8C2H6O 0\75H 2 O requires:- 



C, 84.95; 


H, 6.15; 


N, 12.5; 


C, 65.15; 


H, 6-65; 


N. 12.4% 



16 



20 



25 



30 



Example 18 

4M5-(Hydroxymethyl)-1,2,^ 
biphenyl]-4-carboxamide "~ — 

A mixture ol Intermediate 7 (258mg). Intermediate 32 (130mg) and ^" 8 <^ 

(10mg) in 1:1 aqueous DME (20ml) was treated according to the method of Example 1 to give the title 
compound (205mg) as a colourless powder m.p. 175-178°. 
T.l.c. System A (100:8:1) Rf 0.12. 

Example 19 

4M1 .5-P»methyl-1 H-1 f 2,^triazol-3-yl)-N-[4-methoxy>3-(4>methyl-1 > piperazinyl)phenylh2^methyl-[1 .1 
biphenyl]-4-carboxamide 

A mixture of In.ermediate 34 (144mg) and Intermediate 7 <200mg) was heat* £ reflux 
(20ml) in the presence of sodium carbonate (189mg) and tetrak.s(tnphenylptiosph.ne)pallad.um (0Hl2m^ 
irtreld according to the method of Example 1 to give the title compound as a cream-coloured foam 
(B3mg). 

3S T.l£. System A (100:8:1) Rf 0.20 



Assay Found: 

CsoMa.NtO- 0.3CH 2 Cl2 requires 



C.68.1; 


H.6.6; 


N.1535: I 


C.67.9: 


H.65; 


N,15.65% | 



40 



Example 20 

rM4-Hvdroxv-3-(4-methyl-1-pipera^ 

45 ?S the product of Example 1 (91 mg> and pyridine hydrochloride (2g> was nea*d* 1«M90» Jtor 
Jh Sm bicarLate (8%; 30 ml) was added and the mixture extracted with JJJJj 
The dried extracts were evaporated to give a dark oil. This material was <*<™W?™™ f 
(Merck 7729. 10g) eluting with System A <200S:1) to give the title compound as a colourless foam (27mg). 

so T.I.C System A (100:8:1 ) Rf 0.40. 



Assay Found: 

C?8H2sN 5 O3.0.5H 2 O requires 


C.68.15; 
C.68.25; 


H.6.0; 
H.6.15; 


N.13.8; 
N.14.2% 



55 
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Example 21 

N-[4-Mettioxy-3-(4-methyH-pipe^^^ 
carboxamide 

Intermediate 27 (300mg) was dissolved in methanol (10ml), heated to reflux for 2 days with hydrazine 
hydrate (0.44ml) and the mixture cooled and poured into water (75ml). The solid precipitate was collected 
bv filtration and dried. The solid was dissolved in ethanol (5ml) and was heated to reflux in the presence of 
ethyl acetimidate hydrochloride (156mg) and TEA (0.17ml) for 18h. The mixture was then evaporated to 
dryness and the residue purified by FCC eluting with System A (100:8:1) to give the title compound as a 
colourless loam (83mg). 
T.I.C. System A (50:8:1) Rf 0.63 



f6 



Assay Found: - 

C29H 32 N G 02. (MCzHtO. H 2 0 requires 


C. 66.75; 
C. 67.15; 


H, 6.7; 
H, 6.65; 


N, 15.65; I 
N, 15.75% I 



20 



25 



30 



35 



40 



Example 22 

2-Chloro-N-[4-met^ 
carboxamide 

Trilluoromethanesulphonic anhydride (H0mg) was added dropwise lo a solution of Intermediate 45 (130mg) 
and pyridine (50mg) in dichloromethane (2ml). The solution was stirred for 1h and evaporate* The residue 
was treated with Intermediate 40 (102mg), potassium phosphate (tribasic) (212mg). dioxan (3ml) and b«- 
(diphenylphosphinotorrocenyl)palladium (II) chloride (5mg) and was heated at reflux under nitrogen tor 16h. 
The cooled mixture was added to aqueous sodium carbonate (2N; 10ml) and extracted w.th dich- 
loromethane (3x20ml). The dried extract was evaporated and the residue was purified by FCC eluting wrth 
System B (190:10:1) to give a yellow gum. The gum was treated with ether (5ml) and evaporated to give the 
titl e compound as a yellow solid (35mg) m.p. 93-95° 
T.l.c. System B (90:10:1) Rf 0.5. 

Example 23 

N-[2-Fluoro-4-me^^ 
biphenylH-carboxamide 

A mixture of Intermediate 39 (438mg) and 2M sodium carbonate (1ml) in DME (4ml) was treated with 
tetrakis(triphenylphosphine)palladium (0) (20mg). After stirring under nitrogen lor 5 rninutea. In «wn»^HMe40 
(186mg) was added. The mixture was heated to reflux and stirred lor 24 hours. Additional catalyst (20mg). 
aqueous sodium carbonate (0.5ml) and Intermediate 40 (45mg) was added and the mixture heated lo reflux 
aqain lor 8 hours. The mixture was cooled lo room temperature and poured into 1N sodium carbonate 
(50ml) The aqueous layer was extracted with dichloromethane (2x50ml) and the combined, dned extracts 
were concentrated in vacuo to give a brown foam which was purified by FCC eluting with SystemA 
(200:8:1) to give a pale pink oil which was crystallised upon cooling. The solid was dried in vacuo at 50-c 
lor 8 hours to give the title compound as a pale pink crystalline solid (385mg). m.p. 192-193°C. 



Analysis found 

C 2S H 3 oFN 5 0 3 .0.8C2H & 0.1^H20 Requires: 


C.83.9; 
C.64.0; 


H,6.3; 
H.6-5; 


N.11.8 I 
N,12.2% 



55 
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Example 24 

Nj4^hjoro^^ 

carboxamide (Alternative preparation) """ 

To a stirred solution of Intermediate 42 <400mg> in dry pyridine (lOrnl) 
foam <500mg). 

T.lx. System A (100:8:1) Rf 0.56 



15 



Assay Found: 

C 2 8H 2a CIN 5 02. 0.25H 2 0 requires: 


C.66.2; 

c,ee.4; 


H.5.7; 
H, 5-65; 


N. 13.55; 
N. 138% 



20 



25 



^ny|)phgn^ 



Example 25 

r^[4-Chloro-3-(4-rnetrtyH -pipera 
carboxamide 

TO . cold ,«•> — — " 41 'T" 0 ' Ir2 ZnSo^r^^tolS'^ 

FCC eluting with System A (200:8:1) to give the title compound as a yellow foam <128mg). 
T.I.C. System A (100:8:1) Rf 0.38 



30 



Assay Found 

C2 8 H 2 8CIN S 02 O.5H2O requires 



I C.65.6; 


H, 5.6; 


N, 13.35; | 


I C,65.8; 


H, 5.7; 


N.13-7% | 



35 



40 



45 



Example 26 
carboxamide 

dichloromethane (Imf). After 12 hours at ™Z ^ ™«*™^ ^ eTald 1 d^toromethane 
the title compound as a yellow crystalline solid (125g) m.p. 151-153 c 



so 



Analysts: Found: 
C2 8 H2bBRN s 02 Requires: 


C, 61.8: 
C, 615; 


H,5.3; 
H, 5.2; 


N, 12,5 I 
N, 12.8% | 



65 
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Example 27 
carboxamide 

intermediate 27 (300mg) was dissCved in methane. (10m.) and ™^«^,^JjX* w* 
hydrazine hydrate (0.44ml). The mixture was cooled and poured .n o water (75m0. The solid P"JJ™ 
Zn£Ld bv nitration (211mo) and dried! 160mg of this material was dissolved in 1,1.1-trwtiioxyethane 
niXn wa Seated to reSx .or 3h. The solvent was then evaporated giving a brown gum Th.s matend 
waTpdtfie^ <* a * e,kW 9um 

(43mg). 

T.l.c. System A (100:8:1) Rf 0.38 



J5 



Assay Found: 

C 2 8H 2 <j N s 0 3 -O BCa H 6 0.1 5H 2 0 requires: 



C.64.75; 


H,6,25; 


N,12.5; 


C65.1; 


H.6.65; 


N,13.0% 



20 



25 



30 



35 



Example 28 



carboxamide 



(a) hydrochloride 

A suspension of the compound of Example 1 (4.059) in isopropanol (73ml) was heated, under niUoger^ * 
70PC rSSc. dissolution^ the so.id. Further isopropanol (Bm.) was added «dh«j9 contmued aW*C 
to oive a bright pale yellow solution. Concentrated hydrochloric acid <0.77ml) was added and the solution 
ZSZ « SS wtth Ling, to 40«C. Once crystallisation had begun, the -^w^ccx^.^h» 
for a further 3 hours in an ice-water bath. The solid was filtered, washed wrth .sopropano. ^12ml) and 
did in vacLo to give the hydrochloride o. the tit.e compound (4.37g) as pale cream-coloured crystals, m.p. 
256° C (approx). 



Analysis Found: I I I I 

C25H ai N 5 O3.Ha.l.7H 2 O.0.2C3H.O requires ' ««« ' H.8.5: I N.12.1; I Cl.8.15%. 



I C.62.1; 


H.6.3; 


N.11.9; I 


I 0.6265; 


! H.6.5; 


N.12.1; | 



45 



SO 



(b) methanesulphonate 

A suspension ol the compound of Example 1 (3.98g) in IMS (60ml) was heated ur*er nfrogen. lo WCto 
effect dissolution ol the solid. Heating was stopped and a solution ot methanesu phonic aad 
4mn was at 65°C. The solution was allowed to cool, with stirring, to 35°C and was then seeded to 

SSL c^^on Tfhe solution was stirred lor a further 1.5hours in an 

Se?ed. washed with IMS (2x12m.) and dried in vacuo to give the methanesulphonate of the title compound 
(4.37g) as a white solid, m.p. 256° C. 



Analysis Found: 

C2*H 3 i N5O3.CH4O3S.H2O requires 



C.59.4: 


H.8.1; 


N.11.4; 


s.5.2; I 


C.58.9; 


H.6.1; 


N.11.45; 


| s.5.2% | 



(c) sulphate 



A suspension o. the compound of Example 1 (4.12g) in IMS (62m.) was t^£* 
concentrated sulphuric acid (0.50ml) in IMS (4ml) according to the method ol Exampte 28(b). to gnre the 
sulphate ot the title compound (4.50g) as a white solid, m.p. 207-21 8° C (decomp). 
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Analysis Found: 

C29H31 N5O3.O.9H2SO4.O.IC2HGUS requires 



C.58.2; 


N,5.7; 


N.11.4; 


s,5.i; 


C.58.6; 


H.5.8; 


N.11.7; 


s,5.4% 



(d) phosphate 

A suspension ol the compound of Example 1 (4.1 Og) in IMS (62ml) was treated with a solution of 
phosphoric acid (0.62ml) in IMS (4ml) according to the method of Example 2B(b). to give the phosphate of 
to the title compound (4.41 g) as a white solid. m.p. 206° C. 



15 



I Analysis Found: 


C.57.3; 


H.5.8; 


N.11.4; 


P.5.3; 


| C 2 9 H 3 1 Ns 03 -H 3 0« P.O.75H2 0 requires 


C.57.2; 


H.5.9; 


N.11.5; 


P,51% | 



The followino examples illustrate pharmaceutical formulations according to the invention. The term 
"active ingredient" is used herein to represent a compound of formula (I). 

Pharmaceutical Example 1 



25 



30 



Oral Tablet A 


Active Ingredient 


700mg 


Sodium starch glycollate 


10mg 


Microcrystalline cellulose 


50mg 


Magnesium stearate 


4mg 



Sieve the active ingredient and microcrystalline cellulose through a 40 mesh screen and blend In a 
appropriate blender. Sieve the sodium starch glycollate and magnesium stearate through a 60 mesh screen, 
add to the powder Wend and blend until homogeneous. Compress with appropriate punches in an automatic 
tablet press. The tablets may be coated with a thin polymer coat applied by the film coating techniques well 
known to those skilled in the art. Pigments may be Incorporated in the film coat. 



35 



Pharmaceutical Example 2 



40 



Oral Tablet B 


Active Ingredient 


500mg 


Lactose 


lOOmg 


Maize Starch 


50mg 


Polyvinyl pyrrolldone 


3mg 


Sodium starch glycollate 


lOmg 


Magnesium stearate 


4mg 


Tablet Weight 


687mg 



Sieve the active ingredient, lactose and maize starch through a 40 mesh screen and blend the powders 
so in a suitable blender. Make an aqueous solution of the polyvinyl pyrrolidone (5 - 10% w/v). Add this solution 
to the blended powders and mix until granulated; pass the granulate through a 12 mesh screen and dry the 
granules in a suitable oven or fluid bed dryer. Sieve the remaining components through a 60 mesh screen 
and blend them with the dried granules. Compress, using appropriate punches, on an automatic tablet 
press. 

66 The tablets may be coated with a thin polymer coat applied by film coating techniques well known to 
those skilled in art. Pigments may be incorporated in the film coat. 
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Pharmaceutical Example 3 



Inhalation Cartridge 


Active Ingredient 
Lactose 


1mg 
24mg 



10 



15 



Blend active Ingredient, particle size reduced to a very ti ne partic le size (weight 
Sum) with the tectosVTn Suitable powder blender and-fillWpwd*rblender into No. 3 hard gelatin 
capsules. 

The contents of the cartridges may be administered using a powder Inhaler. 
Pharmaceutical Example 4 



20 
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Injection Formulation 




% w/v 


Active ingredient 

Water for injections B.P. to 


1.00 
100.00 



Sodium chloride may be added to adjust the tonicity of the solution and the pH may be adjusted to that 
ot maximum stability and/or to lacilitate solution ot the active ingredient using dilute acid or alkali or by the 
addition of suitable buffer salts. Antioxidants and metal chelating salts may also be included. 

The solullon Is prepared, clarified and filled into appropriate sized ampoules sealed by ^on the 
glass. The injection is sterilised by heating In an autoclave using one of the acceptable cydes. ^natively 
the solution may be sterilised by filtration and filled into sterile ampoules under aseptic conditions. The 
solution may be packed under an Inert atmosphere of nitrogen. 

Claims 

1. A compound of the general formula (I) : 



40 



B 

^j^A^ CONH 




(0 



GO 



or a physiologically acceptable salt or solvate thereof wherein 

R' represents a hydrogen atom or a halogen atom or a group selected from C,- 6 alkyl and C, -salkoxy. 
R2 represents a phenyl group substituted by a group selected from 



A- xy- .» ck & 



and 



I' 



66 



and optionally further substituted by one or two substituents selected from halogen atoms, Ci -*a1koxy, 
hydroxy and Ci-ealkyl; 
R 3 represents the group 
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-O-* • 

R« and R*. which may be the same or different each independently represent a hydrogen atom or a 
halooen atom or a croup selected Irom hydroxy, Ci - 6 alkoxy and Ci -« alkyl; 

TSSL m hydrojen atom or a group selected trom -NR'R'° and a C^aM group optanatty 
substttuted by one or two subs.ituents selected from C-salkoxy. hydroxy. C,- 6 acytoxy o r-S^R . 
r", S and R 9 , which may be the sam e or different, each independently represent a hydrogen atom or 

R»7ep°e?en* ahydrogen atom or a group selected from C,-*alkyl. C, - 6 acyl. benzoyl and -S0 2 R»; 

R" represents a Ci -s alkyl group or a phenyl group; 

Z represents an oxygen atom or a group selected from NR 8 and S(0) k ; ana 

k represents zero. 1 or 2. 

2. A compound of the general formula (I) : 

R l R> 

or a physiologically acceptable salt or solvate thereof wherein 

Ri represents a hydrogen atom or a halogen atom or a group selected from Ci- 6 alkyl and C,-«alkoxy. 
R2 represents a phenyl group substituted by a group selected from 

and optionally further substituted by one or two substituents selected from halogen atoms. C-salkoxy. 
hydroxy and Ci -s alky I; 
R 3 represents the group 

-O-"' : 

R< and rt 5 . which may be the same or different, each independently represent a hydrogen atom or a 
halooen atom or a group selected trom hydroxy, Ci - 6 alkoxy and Ci alkyl; 

TSSS^ hydrojen atom or a group selected Irom -NHPR- and a C^alkyl group opfonaily 

substituted by one or two substituents selected from Ci - s alkoxy, hydroxy and Ci^toxy; 

J r. and R 9 , which may be the same or different each independently represent a hydrogen atom or 

R^pS atom w a o rou p se,ected from Ci - 6a,k y |( Ci - 6acy1, ben40yl and S ° 2R11: 

R 11 represents a Ci - 6 alkyl group or a phenyl group; 

Z represents an oxygen atom or a group selected from NR 8 and S(0) k ; and 

k represents zero, 1 or 2. 

3. A compound as claimed in Claim 1 or 2 wherein the subsfrtuent of formula 
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jy xy- jo- & - 

R« » R* • R ' I 

FT 

oTTmilihenyiT^^ 

2£!£!i ?(!>. especiafly a, the position para to .he bond to the phenyl nng A ,n genera, formula 
(!)• 

Tubstituents being attached at a position ortho to the bond to the phenyl nng A in general formula (I). 
5. A compound aa claimed in any one of Oaims 1 to 4 wherein R* represents a phenyl group substituted 
by the substituent 

R« 

and optionally further substituted by one or two substftuents selected from halogen atoms. C^alkoxy, 
hydroxy and Ci-salkyl. 

a A compound as clamed in any one of Claims 1 to 5 wherein R> represents a hydrogen atom or a 

Ci-«alkyl group, especially a methyl group. 
7. a compound as claimed in any one of Claims 1 to 6 wherein Z represents an oxygen atom. 

& A compound as claimed in any one of Claims 1 to 7 wherein R* represents a Ci-safcyl group. 
espSy a methyl group, optionally substituted by a C, -.alkoxy group, especal.y a methoxy group. 

9. A compound as claimed in any one of Claims 1 to 8 wherein R* is attached at .he para-posrtion relative 
to the amide linkage. 

. 10. A compound as claimed in any one of Cams 1 to 9 wherein * 'epreser^atogen atom, especially 
a fluorine or chlorine atom, or a hydroxy or C, - 6 alkoxy group, especially a methoxy group. 

11. A compound as claimed in any one of Claims 1 to 10 wherein is a hydrogen atom. 
« 1Z A compound as claimed in any one o. Claims 1 to 11 wherein W is a C-.alKyl group, especially a 
methyl group. 

13. A compound of the general formula (I) as claimed in Claim 1 or a physiologically acceptable salt or 
solvate thereof 

fV represente a hydrogen atom or a halogen atom or a Ci -< alkyl group; 
R2 represents a phenyl group substituted by a group selected from 
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jo- X>- Xr- r£-- rf. 



and optionally further substituted by one or two substituents selected from halogen atoms and 
Ci-»alkyi; 

R s represents the group 

— iC~\ — R ; 

R 4 and R 5 , which may be the same or different, each independently represent a hydrogen atom or a 
heloaen atom or a group selected from hydroxy. Ci -«alkoxy and Ci -«alkyl; 

R« represents a hydrogen atom or a group selected from -NR 9 R 10 and a C- t alkyl group optionally 
substituted by one or two substituents selected from C, -salkoxy. hydroxy and -SCfeR 1 '; 
R', R» and R 9 . which may be the same or different each independently represent a hydrogen atom or 
a Ci -e alky I group; 

Rio represents a hydrogen atom or 8 Ci-$alkyl group; 

R 1 ' represents a Ci-«alkyl group; and 

Z represents a group selected from -0-, NR» and -S-. 

14 ' NT4-mShox^-3-(4-methyl-1 -piperazinylJphenyll-Z'-methyM'-tS-methyl-l .2,4-oxadiazcl-3-yl)H .1 '- 
biphenylJ-4-carboxamide, and physiologically acceptable salts and solvates thereof. 

15. A compound selected from: , 
N-tA-metlwxy^-methyM^iperaziny 

DiphenylM-cartooxamide; „ „ , . ~ ■«< 

N-[4-methoxy-3-(4-methyM -piperazinyl)phenylh2'melhyl-4'-(5-methyl-1 .3.4-oxad.azol-2-ylM1 .1 - 

biphenylH-carboxamide; , 
N-[4-methoxy-3-(4-melhyl-1-piperazinyl^ 

[1.1'-biphenyi]-4-carboxamide; 
N-[4-methoxy-3-(4-methyl-1-piperazinyl)pte^^^ 

biohenylH-carboxamide; .,«,.». j 

4H3KDimethylamino)-1,2.4-oxadiazol-5-yl)-N44-methoxy-3-(4-methyl-1-pipera z .ny0phenylh2-methyf- 

[1.1 '-biphenylH-carboxamide; ^ 
N-l^Methoxy-S-C^methyl-l-piperazinyDphenylHHS-methyl-l .2.4-oxad.azol-3-yl)[1 .1 -b.phenyl]-4- 

iJI^MeS-*^ 

oxadia20l-3-yl][1.1 '-biphenylH-carboxamide; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)pheny1h2-methyl-4--(5-methyH .3.4-thiadiazol-2-yl)I1 .1 - 

biphenylH-carboxamide; „ , „ „ me . h . 

4^HydroxymethylH.2.4-©xa«^^ 

[1,1 '-biphenylH-carboxamide; 

N-[4-Chloro-3-(4-methyl-1 -piperazinyljphenyllZ-methyWtB-methyH .2,4-oxad.azol-3-yl)[1 .1 -biphenylj- 

4-carboxamide; . , , 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)pnenylh2 , -methyl-4 , -(3-methyl-1 ,2,4-thiadiazol-5-yl)[1 ,1 - 
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biphenyl]-4-carboxamide; 
2 f -Chloro-N^4-methoxy-3-(^^ 

[l.l'biphenylH-ca^oxamide; „ 

N-[4-Methoxy-3-(4-memyl-1^^ 

carboxannide* 

4-carboxamide; 

4'-(1 ,5-DimethyM H-1 ( 2,4-triazol-3-ylhN44-me1hoxy-3^4-methyl-1-pipBra2inyl)phenyll-2 -melhyl[1 .1 - 
biphenyl]-4-carboxamide; " 

2-Ch»oh> N-l4-methoxy-3^methy M-piperazinyl)phenylH ? -(5-melhyl-1 ^,4KDxadiazol-3-yl)[1 ,1 - 

biphenylHo rboxamicle ' .<> 

N-[2-Fluoro^methoxy-5-(*m^ 

[1,V-biphenylM--carboxamide; 

N-[4-Chloro-3-(4-methyl-1 -pjpera2inyl)phenyl]-2'-methyM'-(5-methyl-1 ,3,4K>xadiazol-2-yl)[1 ,1 -biphenyl]- 

4-carboxamide; ^ mm . . . 

N-[4-Bromo-3^4-methyl-1 -pipera2inyl)phenyl]-2'methyl-4'-[5-nnethyl-1 .2.4-oxadiazol-a-ylHI ,1 -biphenyl> 

4-carboxamide; 

N-[4-Methoxy-3-(4-methyM i>iperazinyl]-2'-methyl-4'-<1 ,3,4<-oxadiazol-2-yl)[1 ,V-biphenylM- 
carboxamide; 

and physiologically acceptable salts and solvates thereof. 

16. A process for the preparation of a compound as claimed in any one of Claims 1 to 15 or a 
physiologically acceptable sail or solvate thereof 
which comprises: 

(1) reacting an aniline (II) 



R 3 



HaN " XX " (11) 



wherein R 3 . R 4 and R 5 are as defined in general formula (I), with a halophenyl compound (III) 




wherein Y represents a halogen atom or the group -OSOzCFa, and R 1 and R 2 are as defined ii 
general formula (I), in the presence of carbon monoxide and a catalyst, followed, if necessary, by tto 
removal of any protecting group where present; or 
(2) treating compound of formula (IV) 




with an amine dihalide of formula (V) 



37 



EP 0 533 268 A1 



R'NtCHzCHsHal)* (V) 

wherein Hal is a chlorine, bromine or iodine atom, followed, if necessary, by the removal of any 

protecting group where present; or ■ 

(3) reacting an aniline of formula (II) with an activated carboxylic acid denvat.ve of formula (VI) 




wherein L is a leaving group, followed, if necessary, by the removal of any protecting group where 
present; or 

(4a) treating a compound of formula (Villa) 

wherein Y represents a bromine or iodine atom or the group -OSQ*CF3. with a compound of formula 
(IXa) 

R 8 B(OH)2 (IXa) 

or an ester or an anhydride thereof, or 
(4b) treating a compound of formula (Vlllb) 



or an ester or an anhydride thereof, with a compound of formula (DCb) 
R*-Y (IXb) 

wherein Y represents a bromine or iodine atom or the group -OSCfcCF,, followed, H necessary, by 
the removal of any protecting group where present 

and when the compound of general formula (I) is obtained as a mixture of enantiomers. optionally 
resolving the mixture to obtain the desired enantioner; 

and/or, if desired, converting the resulting compounds of general formula (I) or a salt thereof into a 
physiologically accceptable salt or solvate thereof. 

17. A pharmaceutical composition comprising at least one compound of general formula (I) as defined in 
any one of Claims 1 to 15 or a physiologically acceptable salt or solvate thereof, together with at least 
one physiologically acceptable carrier or excipient 
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1& A compound o» general formula (I) as claimed in any one of Claime 1 to 15 or a physiologically 
acceptable salt or solvate thereof for use in therapy, for example, 
(i) for use in the treatment or prophylaxis of depression; or 

ii) for use in the treatment or prophylaxis of CMS disorders, selected from mood *so^rs such as 
6 seasonal affective disorder and dysthymia; anxiety disorders such as generalised anxiety, panic 

disorder, agoraphobia, social phobia, obsessive compulsive disorder and post-traumatic stress 
disorder; memory disorders such as dementia, amnestic disorders and age-associated memory 
impairment; and disorders of eating behaviour such as anorexia nervosa and bulimia nervosa; or 
fiii | for use in the treatment or prophylaxia of a disease selected from Parkinson's disease, dementia 
to in Parkinson's disease, neuroleptic-induced parkinsonism and tardive dyskinesias; or 

(iv) for use in the treatment or prophylaxis of endocrine disorders, vasopasm. hypertension 
disorders of the gastrointestinal tract where changes in motility and secretion are involved, and 
sexual dysfunction. 

,s 19. A compound of general formula (I) as claimed in any one of Claims 1 to 15 or a £^**y 
acceptable salt or solvate thereof and an antidepressant agent in the presence of each other in the 
human or non-human animal body for use in the treatment of depression. 

20. A compound of general formula (I) as claimed in any one of Claims 1 to 15 or a pnysio^ically 
20 acceptable salt or solvate thereof and an antiparkinsonian agent in the presence of each other in the 
human or non-human animal body for use in the treatment of Parkinson's disease, dementa »n 
Parkinson's disease, neuroleptic-induced parkinsonism and tardive dyskinesias. 
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